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Chapter 1 

SEEING FROM AND BEING SEEN 



Civic astronomy is an idea whose time almost, but never quite, came. So 
it is appropriate that the spirit of civic astronomy is best captured in a 
painting showing an actual event almost, but not quite, as it occurred. The 
painting depicts the inauguration of Albany, New York’s, first astronomical 
observatory on August 28, 1856. The event was billed as the greatest 
assemblage of distinguished ladies and gentlemen ever to convene in that 
city. Alas, some of the invited dignitaries, including Senator William Seward 
and former president Millard Fillmore, failed to show up. No matter. The 
painter put them into the picture anyway. 1 

Captured on canvas, a wooden platfonn is set beneath a striped tent that 
also encloses a couple of small trees. On the platfonn sit rows of dark suited 
seriously attentive men. Among them, in a front row seat in the foreground, 
sits a person described by the New York Herald’s correspondent as “a fine 
old lady who has not altered her dress with fashions, but wears the same hat 
she may have worn thirty or forty years ago, a dress of brown flowered silk, 
and a plain old shawl.” 2 She is not an astronomer. (Maria Mitchell, who is, 
stands barely visible in the back row). Rather, she is the person “whose 
munificence has called the observatory into being.” She is Blandina 
Bleecker Dudley, daughter of one of Albany’s oldest families and widow of 
the observatory’s namesake, Senator Charles Dudley of Albany. 

Standing before the assemblage, his arm raised, the nation’s greatest 
orator, Edward Everett summons up the spirit of astronomy in America. 



1 The painting, “Inauguration of the Dudley Observatory", painted in 1857 by Tompkins 

Matteson, is in the Albany Institute of History and Art, Albany, New York. On its history, 
see Bartky, Ian, Rice, Norman S. and Bain, Christine, 1999, An event of no ordinary 
interest-the inauguration of Albany’s Dudley Observatory" Jour. Astron. Hist & Heritage, 
2: 1-20, 1999 

2 N.Y. Herald, Aug. 29, 1856, p. 1 
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“The study of astronomy in this country,” stated Everett on that day, “has 
boldly and successfully entered the field of original investigation, discovery 
and speculation .” 3 




Inauguration of the Dudley Observatory, an 1857 painting by Tompkins Matteson, Blandina 
Dudley is in the right foreground of this print, which is a reversed version of the original 
painting. (Dudley Observatory Dedication. Tompkins H. Matteson (1813-1864) 1857, Oil on 
Canvas. Albany Intitute of History and Art Gift of Judge Arnasa J. Parker 1917.3) 



This was patriotic exaggeration. To date, the U.S. had contributed little of 
significance to world astronomy. Nor was the advance of that science yet a 
national priority. As Everett put it, 

With the exception of the observatories at Washington and West Point, 
little can be done or expected to be done by the government of the Union 
or the States. But in this, as in everything else connected with the 



3 Everett’s quotes are taken from the version of his address published in Dudley Observatory, 
1858, Inauguration of the Dudley Observatory, Aug. 26, 1856 , Albany: Charles 
Benthuysen 
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patronage of art and science, the great dependence, and may I not add the 
safe dependence, as it ever has been, must continue to be upon the 
bounty of enlightened, liberal and public-spirited individuals. 

The arena in which those individuals were most likely to act, he went on, 
was the city. (Take a deep breath, the sentence that follows is going to be a 
long one). 

With a liberal supply of instrumental power; established in a community 
to whose intelligence and generosity its support may be safely confided, 
and whose educational institutions are rapidly realizing the conception of 
a university, countenanced by the gentleman who conducts the United 
States Coast Survey with such scientific skill and administrative energy, 
and by the men of science generally in the United States; committed to 
the immediate supervision of an astronomer (Dr. B.A. GOULD), to 
whose distinguished talent has been added the advantage of a thorough 
scientific education in the most renowned universities of Europe, and 
who, as the editor of the American Astronomical Journal, has shown 
himself to be fully qualified for the high trust; under these favorable 
circumstances, the Dudley Observatory of Albany now takes its place 
among the scientific foundations of this country and the world. 

Would this effusively expressed hope prove correct? Could an 
observatory located in a city and locally supported contribute significantly to 
an era of ever-bigger science? The Dudley Observatory has spent 150 years 
trying to answer that question. 

Albany’s civic leaders thought in the 1850s that they were creating an 
outpost of big science. They believed that they were putting behind the 
Dudley Observatory the growing resources of an important urban center. 
Albany was in the 1850s a major transportation and communications hub, 
occupying roughly the place among American cities of the mid- 19th century 
that Atlanta, Georgia, did at the turn of the 21st century. 

An astronomical observatory in such a place was not an original idea in 
the 1850s. About two dozen other observatories been founded in the U.S. 
between 1825 and 1850 (the exact number depended on how one 
distinguished between an observatory and a person or college that happened 
to own a telescope). At least a dozen colleges, including Williams (which 
hold the claim of being the oldest) and Yale, created observatories it to show 
they were serious about knowledge. A handful of serious amateur 
astronomers, most notably Lewis Rutherford of New York City, a pioneer in 
astronomical photography, did so out of a deep interest in the subject. The 
U.S. government did so, even while publicly committed to not setting up a 
national observatory, by building a Naval Observatory at Washington, D.C. 
and another observatory at West Point. The city of Cincinnati created an 
observatory through the contributions of private citizens. Finally, in the case 
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of Cambridge's Harvard College and nearby Boston, Mass, educators and 
city leaders joined forces to create the Harvard College Observatory. 4 
Making use of all those observatories were about 50 people in the U.S. in 
1850 who might be called, with some semblance of the modem meaning, 
“astronomers” 5 . 

Albany’s Dudley Observatory joined this list as an attempt at civic 
astronomy: at both understanding the heavens and proclaiming a city’s proud 
place in the world. Albany, in other words, sought to create a place both so 
see from, and to be seen. That phrase defines the problems as well as the 
promise of civic astronomy. For, as Albany would rapidly demonstrate, the 
goals of seeing from, and being seen, were not always compatible. Cities 
were becoming decreasingly desirable as places from which to see the stars. 
Observatories, in turn, soon began to lose their places as a symbol of a city’s 
civic pride and commercial potential. Against that tide, five generations of 
astronomers and their friends struggled, occasionally prevailed, and, in spite 
of frequent setbacks, persisted. Today, telescope-less and seeking new roles, 
they persist still. 

Chartered in 1852, the Dudley Observatory still survives in the 21 st 
century, and is still devoted to the support of astronomical research and 
education. Its history gives a glimpse of a way of doing and funding science 
that differs sharply from those that have come dominate astronomy in the 
twentieth century. The purpose of telling that history is not to exalt the 
Dudley’s achievements, which were modest. It is to fill out the broader 
history of astronomy by describing ways that past astronomers worked and 
thought. 

It is also an episode in urban history. For more than a century, the Dudley 
Observatory was a fixture in a city that bustled with the day-to-day concerns 
of state government, commerce, industry and transportation. Albany added 
to its Dutch-British heritage waves of immigrants from around the world. It 
provided a stage for the early political careers of half a dozen U.S. presidents 
or near-presidents, including two Roosevelts and a Rockefeller. It took part 
in the birth of the modern political party, a transportation revolution, and 
industrial consolidation. Despite all this activity, it slipped steadily into 
second class city status. It had been the 8th largest city in the nation in 1830; 
but it would not make the list of the 100 largest U.S. cities in the year 2000 
(though the metropolitan area it was absorbed into, the Capital Region of 
upstate New York, was the 48 th largest such region in 1990). Meanwhile, in 
moderate sized ivy covered buildings within walking distance of the city’s 
center, the Dudley Observatory’s astronomers mapped the stars. 

It is the intersection of the scientific and the civic that makes the Dudley 



4 Loomis, Elias, 1856, Astronomical observatories in the US, Harper’s Monthly. 53:41 -48 

5 Rothernberg, Mark, 1999, Observers, Publications and Surveys. A/., 117: 6-8 
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Observatory’s history especially worth telling. Privately financed civic 
science seemed to be the direction that U.S. science would go in the 1850s. 
Civic science seemed to offer an attractive fonn of middle-sized science 
appropriate to the needs of research and to the political institutions of the 
nation. The U.S. constitution seemed to frown on subsidized national 
establishments of all kinds, whether religious, social, or scientific. Efforts on 
the state, local, or individual level seemed the best way to support religion, 
society, or science. In scientific research, these efforts might include a local 
scientific society, an institute, an athenaeum, a museum, or an observatory. 

This book, then, is aimed at being a case study in middle sized science. It 
will ask of the Dudley Observatory what one wants to know about any type 
of institution established to do science. What were the motives and goals of 
the founders and funders? What in fact did the institution end up doing? 
Who came to work there, and why? What significance for science was aimed 
at by its major projects? Why did this particular place seem suitable for such 
projects? How, and how effectively, were these projects carried out? What 
significance for science, if any, was achieved? When, how, and why did 
changes in the mission happen? What does all this tell us about the role of a 
civic scientific institution in an era of increasingly bigger science? 

To anticipate a main answer, the heyday of civic science was 
unexpectedly brief. The rise of the U.S. to prominence in science did not 
happen in the way Edward Everett and most mid nineteenth century 
observers expected it to. It was not accomplished by the “bounty of 
enlightened, liberal and public-spirited individuals.” Instead, it was done by 
diverse system of private and public institutions. 

The Dudley Observatory offers a series of mileposts on the less-traveled 
road of civic astronomy. Dudley’s astronomers, supported in that 
increasingly obsolescent civic manner, did an increasingly old-fashioned sort 
of astronomy. They pointed a specialized kind of telescope called a meridian 
circle at the stars, and carefully measured the direction in which the 
telescope pointed. They fed the measurements to a corps of computers, back 
in the day when computers were people, not machines. Each hour of looking 
through a telescope required dozens of hours of human computing. The end 
result was page after page of numbers that were meaningful to only a few 
dozen people in the world. But, to those people, the numbers told where the 
stars were, and where they were going. 

Astronomers had been cataloging star locations for centuries, going back 
to Greek thinkers such as Eudoxus and Hipparchus more than 2000 years 
ago. The twentieth century would be the last in which anyone made a 
complete and highly accurate star Catalogue merely by looking through a 
single earthbound telescope and noting where it points. Today’s star 
measuring efforts are automated, and sometimes space-based, such as the 
precise measurements by the European space satellite Hipparchos in the 
1980s. Today’s general star catalogues are computerized. Between 
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Hipparchus and Hipparchos, one the last research teams to do a 
comprehensive job of compiling a general star catalogue in the old fashioned 
way relying on the human hand, eye and brain, were the observers and 
calculators of the Dudley Observatory. 

Over its first 150 years, the Dudley Observatory spent most of its 
scientific effort pursuing two big ideas. The first, which occupied most of its 
first century, sought understanding of the universe through accurate 
measurement of the position of the stars easily visible through a telescope of 
only moderate light gathering power. Determine accurately those star 
positions, the Dudley Observatory’s astronomers believed, and you can learn 
how the stars move in space. Learn how the stars move in space and you can 
perhaps understand the action of the forces shaping that universe. 

The second big idea, which occupied the Dudley Observatory’s last 
twenty years of active research, involved not looking at heavenly bodies, but 
going up into space and gathering their dust. Tiny particles of that dust rain 
down on earth by the ton daily. This dust, the debris of comets and other 
extraterrestrial objects, can bring to earthbound astronomers a sample of the 
material from which the solar system was made. 

The Dudley Observatory’s story begins in the 1850s with one of 
American science’s most famous controversies. That much-told tale was 
later echoed in the 1970s by a smaller, little known crisis, one no less 
indicative of the nature of the science of its times. In between, the 
observatory survived for more than a century as an independent, middle- 
sized, scientific research organization, a lifetime unusual in the evolution of 
American science. The oldest surviving independent astronomical 
observatory still doing research, the Lowell Observatory, is nearly half a 
century younger. 

Four individuals dominate the Dudley’s history. It would be easy to 
debunk them: Benjamin Apthorp Gould as neurotic, perhaps even paranoid; 
Lewis Boss as cold and backward looking; Benjamin Boss as his father’s 
somewhat pale projection; and Curtis Hemenway as a fast talking salesman 
of science, a sort of astronomer’s version of Professor Harold Hill in “The 
Music Man”. 

This book will not take such an approach. The world is full of neurotics, 
paranoids, cold, driven perfectionists, lesser sons of famous fathers, and fast 
talking promoters. It is not so full of people who subordinate their own 
advantages, attributes, and abilities to the service of an ideal. Each of these 
four individuals worked hard, long, and diligently for science, and for a lot 
less money than he could have gotten in the business world. Each launched a 
principled, relevant effort aimed at gaining knowledge about the heavens. 
Each solved in a different way the problem of sustaining an institution 
intended to be both civic and scientific, intended both for seeing and being 
seen. 

Each found a continually changing, rather than a static, environment for 
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research. Instead of mainly being supported on a local scale, by local wealth 
voluntarily supplied, science has increasingly been supported on a national 
scale by national or world-scale sources of wealth. At first this wealth was 
accumulated by individuals, such as Rockefeller and Carnegie. Then it 
became increasingly supplied by taxpayers. By the mid- twentieth century 
U.S. science had become a nationally supported establishment. The 
constitutional provisions that had apparently blocked the creation of such an 
establishment in the nineteenth century were not repealed, only forgotten. 

In this new era, Dudley’s continued existence seemed counter to the laws 
of fiscal physics. Like the cartoon character who goes wheeling off the edge 
of the cliff and keeps moving horizontally, running on air, the Dudley defied 
gravity. The cartoon character eventually looks down realizes where he is, 
and sees gravity reassert itself. This happened to the Dudley again and again, 
and yet, like that battered but indestructible cartoon character, the Dudley 
lives. 

The rules for success in astronomical research from the late nineteenth 
century to the present have been simple. Put an observatory in a high place 
where the view is clear, install a big telescope, endow the operation with 
millions of dollars, ally with one or more big universities, get a major 
university, consortium, foundation or government agency to serve as your 
patron. 

The Dudley Observatory often did none, and at times only one or two, of 
these things. Yet it survived for over a century as a significant research 
institution, and survives in a new incarnation into a new century. That 
survival casts light on both the possibilities and the problems of middle sized 
civic science in America. It is that combination of the difficulties and the 
possibilities of civic astronomy that this book aims to explore. 




Chapter 2 
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In July, 1876, with “a keen sense of responsibility and no small degree of 
solicitude for the future,” 6 Lewis Boss ascended Goat Hill in North Albany, 
and gazed on what had been, just two decades earlier, the most promising 
astronomical observatory in America. 

That promise was still embodied its physical setting. From the outside 
the observatory resembled a vague imitation of a Greek temple, or a good 
copy of a small town bank. The one story limestone, brownstone and brick 
building consisted of a square central portion topped by a cylindrical turret 
and surrounded by a pair of symmetrical wings. The wings held a meridian 
circle and transit telescope, each directed along a meridian, or north-south 
line. The central portion and turret held the observatory’s equatorial 
telescope, which could be pointed in any direction. 

Goat Hill rose about 150 feet above the Hudson River, near its junction 
with the Erie Canal. That junction point, typically filled with barge traffic, 
included the wharves of North Albany’s lumber district. On the river bank 
stood blocks of bustling factories making products such as agricultural 
implements and railroad car wheels. 

The hilltop stood about a mile north of downtown Albany, out of which 
ran a recently installed horse-drawn street railway, and, more annoying to 
astronomers, the tracks of the New York Central Railroad, which skirted the 
hill. Though increasingly hemmed in by industry and a working class 
neighborhood, the Observatory’s eight acres remained a tree-filled sanctuary 
recalling simpler times when this location was well beyond the smoke and 
sound of city limits. 

To enter the main building, one climbed a short flight of steps and passed 
between four columns, entering the vestibule, where, “the visitor receives 



6 Dudley Observatory, Annual Report for 1877 , 1, DOA 
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very pleasing impressions from its appropriate adornments.” 7 These included 
a bust of the Observatory’s namesake, Albany politician and businessman 
Charles Dudley, and large portraits of two of the Observatory’s early 
astronomers, now martyrs to the nation and science. General Ormsby 
McKnight Mitchel, the Observatory’s second director, had died while on 
military service in South Carolina in 1862. August Sonntag, his assistant, 
had perished in service to exploration on Greenland’s ice in 1860. 

Yet now, in 1876, beyond those appropriate adornments, all was far from 
well. The buildings, Boss noted, were “suffering great injury for the want of 
needful repairs.” The instruments were in disuse. The “physical observatory, 
so called” was in a “shocking state of dilapidation”. He ended, however, on a 
note of hope. The Olcott Meridian Circle, “the principal and most valuable 
instrument in our possession,”, though suffering from lack of proper care, 
showed “no evidence of serious injury.” 8 

How had that promising 1856 site for astronomical research reached its 
sorry, but not yet hopeless, 1876 state? The answer involves several of the 
distinguished people who had gathered for that observatory’s inauguration 
in. Within only a couple of years of that event, those scientists and civic 
leaders squared off in a most unseemly star war. 

On one side stood a knight of research, Benjamin Apthorp Gould, Jr., 
backed by three of the nation’s most eminent scientists. Alexander Dallas 
Bacheran the government’s major scientific agency of the mid-nineteenth 
century, the Coast Survey. Benjamin Peirce was professor of mathematics at 
Harvard. Joseph Henry, an Albany native had risen from humble beginnings 
to become the nation’s leading physicist, and Secretary of the Smithsonian 
Institution. On the other side stood the majority of the Board of Trustees of 
the Dudley Observatory, led by Albany banker Thomas Olcott. 

The clash literally turned the Observatory into a besieged castle. On 
May 19, 1858, Gould’s troops had, depending how you interpreted the story, 
either driven off a barbarian raid, or arrogantly slammed the castle door in 
the faces of its rightful owners. On January 3, 1859, a small force from 
Albany had ascended the hill and, again depending on how you interpreted 
it, either reclaimed for the trustees what was rightfully theirs, or, in Gould’s 
words, caused the astronomer to be “hurled like a wild beast from the 
observatory.” 9 

This star war was not about science. Both sides were eager for good 
science to be done. What, then, led both scientists and trustees to damage 
and nearly destroy something they both valued? 



7 Nourse, J.E., 1874, American Observatories, Harper’s New Monthly , 49:525 

“Dudley Observatory , Annual Report for 1877, 1 

9 Gould, B.A., 1859, Reply to the Statement of the Trustees of the Dudley Obsen’atory, 
Albany, Van Benthuysen , p.304 
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The reader eager for more personal details on the controversy is directed 
to the book and Ph.D. thesis devoted to it by historian Mary Ann James. 10 
With her two accounts, and the plethora of articles already in the literature, 
another full account of the controversy is unnecessary. This chapter offers 
instead only a brief summary echoing the conclusion reached by James: that 
the controversy was not about astronomy. It was about who was, and who 
was not, a gentleman. 

Within that small group of would-be Albany gentlemen, and their lady 
benefactor, concord, rather than controversy, marked the Dudley 
Observatory’s origins. When James Armsby, an Albany physician, first 
proposed creating the observatory early in 1851, he had the unanimous 
backing of Albany’s often bickering social and business elites. They had 
united for the purpose of creating a national university at Albany. 11 

This dream grew out of Albany’s status, in the first half of the 19th 
century, as one of the nation’s leading scientific cities. Albany trailed 
Boston-Cambridge and Philadelphia, but rivaled New York City and 
Baltimore- Washington, D.C. Albany was the leading center of two 
commercially useful disciplines, agricultural science and geology. Albany’s 
Joseph Henry had made probably the most important contribution of any 
American to physics in the first half of the 19th century with his work on 
electromagnetism. He did this work between 1829 and 1832 while employed 
by the Albany Institute, a pioneering effort at civic science, and by the 
Albany Academy, an excellent private high school. The New York State 
Geological Survey, headquartered in Albany, was the first and best financed 
such effort in the nation. One of its investigators, Albany’s James Hall, 
achieved high renown in the 1840s for his work on paleontology. Like 
Henry, had risen to the top level of the small U.S. scientific community. 
Other local leaders, such as geologists Amos Eaton and Ebenezer Emmons 
of nearby Troy, N.Y., reached very respectable, though not quite as lofty, 
scientific status. 12 

The proposed university was intended to extend this kind of scientific 
leadership. It would be not merely another college. Instead, its teaching and 
research in science, law and medicine were to be on a par with those of the 
German universities that were the world's model of excellence. It would be 
not merely an Albany institution, but national in scope. It would offer the 
Doctor of Philosophy, or Ph.D., something not yet offered by any American 
institution of higher learning. 



10 James, Mary, Ann, 1987, Elites in Conflict New Brunswick, Rutgers; James, Mary Ann, 
1980, The Dudley Observatory Controversy , unpubl Ph.D. diss. Rice University 
The university proposal is detailed in J.H. Armsby, Box 1, Folders 21-30, DOA 
12 Bruce, Robert V., 1987, The Launching of Modern American Science, Ithaca, Cornell, 
pp. 52-53 
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A board of distinguished local gentlemen, led by Armsby and lawyer 
John V.L. Pruyn, supplemented by scholars of national repute, including 
Benjamin Peirce and Louis Agassiz of Harvard, and John Norton, an Albany 
native now a chemist at Y ale, began exploring the idea of such a University 
in 1850. They secured a state charter for a University of Albany in 1851. In 
most of their recommendations, astronomy ranked high among the subjects 
to be covered. 

From the beginnings of universities in the middle ages, astronomy had 
always been a major part of the academic curriculum. So it was an obvious 
candidate for inclusion in the plan, even though it offered less obvious 
practical payoffs to Albany and New York State than other sciences. 
Geology, for example, with its contributions to the exploitation of 
agricultural and mineral resources, could be presented as crucial to the state's 
transition from farming to manufacturing. Chemistry offered advantages to 
the iron industry, rapidly, though briefly, becoming the Albany-Troy area's 
manufacturing specialty. 

By contrast, their was neither an economic justification for, nor a 
research tradition of, astronomy at Albany. The appeal of astronomy to 
Albany appears more monumental and cultural than economic or 
intellectual. On the monumental side, an observatory, with its distinctive 
appearance and hilltop location, could be an impressive and visible symbol 
of a city's prominence. Astronomy also promised culture accessibile to the 
public. In an era before street lighting, people even in cities still experienced 
“the imperial splendors of the firmament.” Those words would later be 
included by Edward Everett in that 1856 inaugural oration. “Astronomy,” he 
would add, “perhaps to a greater extent than any other department of natural 
science, exhibits phenomena which, while they task the highest powers of 
philosophical research, are also well adapted to arrest the attention of minds 
barely tinctured with scientific culture.” 13 

The tincture of scientific culture was to be provided by the university’s 
designated professor of astronomy, Ormsby McKnight Mitchel. He had 
created, and then directed, the Cincinnati Observatory. He was a capable 
astronomer, a West Point-trained engineer and a creative inventor of 
research equipment. His greatest talent, however, was as a popular lecturer. 
He enthralled a generation with his dramatic, enthusiastic, and generally 
scientifically sound portrayals of the state of astronomical research at mid- 
century. 14 

He was first contacted by the university organizers in June, 1851. “You 



13 Annals of the Dudley Observatory, I (1866), xxxi 

14 Mitchel.F.M., 1887, Ormsby McKnight Mitchel, Boston: Houghton Mifflin. The early 
choice of Mitchel as the astronomer-designate is described in Annals of the Dudley 
Observatory, I (1866) i. 
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say that there has been some talk of a Great Observatory,” Mitchel wrote in 
reply. “I think there would be an eclat attach [sic] itself to the first great 
observatory of the new plan which would fix the eye of the world on it and 
render the new university an object of extraordinary interest.” 15 He added 
that $25,000 for buildings and instruments would be “quite enough” to 
launch the new observatory. 

This “new plan” Mitchel referred to was an important change in 
astronomical research. That change had been initiated in Europe by such 
astronomers as Friedrich Bessel and Wilhelm Struve. It consisted not in 
scanning the heavens in the hope of discovering more planets, asteroids, or 
comets, but instead in precisely locating the positions of stars, with the goal 
of determining their distances and motions. Mitchel carefully provided a 
warning about the new plan. “From such an observatory,” he explained, “the 
popular element is necessarily excluded, inasmuch as those instruments 
would be fixed and not be employed in gazing.” 16 That is, the research 
telescopes would be pointed permanently in a north-south direction, and 
used to mark the moment when a particular star crossed the meridian. An 
equatorial telescope (a telescope that could be pointed in any direction) 
might be provided for public educational purposes, but had, in Mitcehl’s 
view, little research value. 

The popular element was not, however, wholly excluded from Mitchel’s 
immediate plans. The excitement of astronomical observing, as well as the 
research possibilities of the new plan, were both included in the two series of 
lectures that Mitchel would deliver to the Young Men’s Club of Albany in 
the Fall of 1851 and again in 1852. 17 

Mitchel’s lectures also, however, inadvertently demonstrated a problem. 
He failed to show up for the first of the 1852 series, and had to cancel the 
last two due to “the sudden insanity of his assistant engineer casting upon 
him a greater increased and unexpected labor.” 18 

As this suggests, he was only a part-time astronomer. He earned his main 
income as a civil engineer, lawyer, lecturer and railroad bond salesman. In 
1843 he had put together a similar coalition of local leaders to create the 
Cincinnati Observatory, which housed an 11-1/2 inch telescope, one of the 
nation’s largest. But already that observatory languished for lack of 
endowment and staff. More generally, Mitchel epitomized the amateurism 
and diffusion of effort that professional scientists deplored. 

Albany offered a fresh start for Mitchel and astronomy, thanks to the 



15 Mitchel to Armsby, 28 June, 1851, Armsby, Box 1, Folder 21 

16 Ibid. 

17 The lectures Mitchel gave at Albany were probably some of the ten lectures that formed the 

basis of Mitchel, O.M, 1856, Planetary’ and Stellar Worlds (New York: Scribner’s, 1856) 

18 Annual Report of the Young Men’s Association of Albany for 1852, p. 23. A copy of this 

report is in the Albany Public Library. 
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support of a new group of practical civic leaders, in particular James Annsby 
and Thomas Worth Olcott. Annsby, born in Sutton Massachusetts in 1814, 
had studied medicine under his brother-in- law, Dr. Alden March, at 
Castleton Academy in Vermont, and then followed March to Albany to help 
found the Albany Medical College in 1839. Though he had a private practice 
in surgery, his main roles were as a fund raiser and a teacher of anatomy. He 
had raised some $20,000 to help launch the Albany Hospital, and would 
claim to have taught “the first American course of medical lectures 
illustrated with dissections of the human body”. This priority is 
undocumented, though he did give a well received series of anatomy lectures 
in 1838 (and later, in 1850, nearly died of an infection he acquired from a 
dissection). He was an organizer of that Albany Young Men’s club, 
mentioned above, which became an early chapter of the Young Men’s 
Christian Association. He would help raise money for medical services 
during the Civil War and serve as U.S. Consul in Naples. Along the way his 
energy attracted both admirers and enemies. One of the latter characterized 
him as “a vain and pretentious self seeker, a velvet-footed hypocrite, and an 
insidious unscrupulous and unrelenting foe.” 19 

Olcott, a native of Hudson, New York, had worked at the Albany 
Mechanics’ and Farmers’ Bank since its founding in 1811. He rose to its top 
position in the 1820s, in an era when banks and politics were intertwined. 
The Mechanics and Fanners’ Bank was profitable and powerful, influencing 
not only financial but also political life in upstate New York, and causing 
echoes nationwide. One historian credits Olcott as being a pivotal player 
behind the events that led to Andrew Jackson’s destruction of the Second 
Bank of the United States. 

An admirer described him as “a clear, strong, discriminating mind, 
capable of discerning almost intuitively the effect and final result of any 
given financial operation.” His detractors described how his strength and 
discernment could be controversial, especially in connection with a couple 
of failures of local banks. “He is a man decidedly unpopular with not a 
spotless character, if we regard the moral code as a standard of purity,” 
wrote a political rival in 1831. 20 

Olcott also had scientific interests. In 1840, he served as president of the 
Albany Phrenological Society. That group sought to discern the brain’s 
inward workings from the head’s outward shape. In his presidential address, 
Olcott said that “man can only acquire experience in nature’s laws from 



19 Kelly, Emerson, 1956, The Doctors March to Armsby at Albany , Bull. Hist. Med. 30 : 8 

20 The admirer is Hammond.Jabez, 1846, History of Political Parties in the State of New York 

N.Y., H&E Phinney, p. 299. The detractor is Benjamin De Witt Bloodgood to Nicholas 
Biddle, April 18, 1831, NBP, quoted in Wilburn, Jean, 1966, Biddle’s Bank, N.Y., 
Columbia, p. 100. Wilburn discusses Olcott’s role in the Bank struggle, crediting him with 
a major part in the anti-bank effort 
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observation” and compared the phrenological work of the German 
investigators Spurzheim and Gall to the astronomical work of Copernicus 
and Galileo. 21 

In a more practical sphere, Olcott’s bank backed one of the nineteenth 
century’s most successful political machines, the Albany Regency. Active 
from about 1820 to 1840, it included President Martin Van Buren, Governor 
Charles Marcy (famed for being the first to apply to U.S. politics the phrase 
“to the victor belongs the spoils”), and Senator Charles Dudley, soon to 
become the Observatory’s namesake. 

Since its heyday in the 1820s, the Regency had split up into a 
bewildering array of factions with names such as hard shells and soft shells, 
barnburners and hunkers. Its rival, the Whig party, had achieved political 
success by imitating the Regency’s tactics, and now was about to undergo its 
own split that would eventually bring forth the Republican Party. 

In very rough terms, the people of Albany who would later become 
Republicans were gathering into a camp of Whigs and fonner Democrats led 
by Olcott. The people who would remain Democrats were, equally roughly 
speaking, lining up with Erastus Corning. 

A fonner hardware merchant turned iron manufacturer and railroad 
organizer, Coming was Albany's leading industrialist of the 19th century. In 
the 1 840s, he had gained control of several of the railroads that had followed 
the Erie Canal across New York State. He subsequently turned the iron 
works in nearby Troy, N.Y. that he controlled into a leading supplier of 
“railroad iron”, products that ranged from spikes to rails. He would later 
participate in the syndicate that built the ironclad naval vessel Monitor, and 
would bring to Troy one of the first U.S. plants to use Britain's Bessemer 
process, a basis of modern steel manufacture. Like Olcott, his opportunistic 
financial dealings earned him enemies. Unlike Olcott, he personally 
participated in national politics as a U.S. congressman. 22 

Strong minded businessmen such as Olcott and Coming did not like to 
defer to others. But when it came to improvements aimed at advancing 
Albany’s status among American cities they could, on occasion, to get 
together. One such show of unity led to the following item in the Albany 
Argus on Oct. 4, 1851, regarding the proposed observatory: 

This noble enterprise, which was commenced little more than one month 
ago, is now placed on a sure and permanent foundation. Mrs. Dudley has 
generously increased her subscription to $13,000 and Gen. Van Rensselaer 
has made another donation of very valuable land for the same object. The 
full sum of $25,000 has now been raised, and twenty of our most wealthy 



21 Olcott, T.W., 1840, Address to the Albany Phrenological Society, Albany, Munsell. A copy 

is in the Albany Public Library. 
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and influential citizens have guaranteed to Prof. Mitchel the sum of $1500 a 
year for five years. The building will be commenced forthwith, and Prof. 
Mitchel is expected to remove to this city to supervise its erection. Albany 
has every reason to be proud of the position she now occupies and of the 
great liberality of her citizens. During the past year, they have contributed 
for the hospital, orphan asylum, university, and other objects for which no 
pecuniary return was to be expected, more than $100,000. With such 
indications of prosperity and progress we may look forward to a future even 
brighter than the past. 23 

Blandina Bleecker Dudley, the Mrs. Dudley referred to above, 
represented Albany's social and commercial heritage. Albany bragged that it 
married Dutch prudence with Yankee ingenuity. The marriage that 
accumulated the Dudley dollars gives a more realistic picture. Charles 
Dudley, born in Britain in 1780 and raised in comfortable circumstances in 
Rhode Island, added to his fortune by becoming a merchant and insurance 
broker serving shippers on the Erie Canal. This prominence inevitably drew 
him, somewhat reluctantly, into politics. He served as Mayor of Albany, and 
as a U.S. senator. Described, even by that foe of Olcott’s mentioned earlier, 
as “ the most upright and honorable of men”, it was also said of him, that “he 
was not, however, distinguished for vigorous mental powers.” He had died 
in 1841. 

Blandina Bleecker’ s wealth came from the fortune her father Rutger 
Bleecker of Albany had accumulated through land speculation after the 
revolutionary war. As the Dudley-Bleecker fortune that would soon fund the 
observatory demonstrated, inheritance, land speculation and canal-borne 
commerce were quicker routes to wealth in early 1 9th century Albany than 
either Dutch prudence or Y ankee ingenuity. 24 

This gave Albany’s prosperous situation in the early 1850s a bubble-like 
quality that is relevant to the Dudley Observatory story. For a brief moment, 
Albany enjoyed that status of Atlanta-like communications hub. The Erie 
Canal, completed in 1825, remained in the 1850s the main route by which 
grain came east and manufactured goods and people went west. Albany, at 
the junction of the Canal and the Hudson River, was a key stopover point for 
lumber and iron coming south from the Adirondacks, wheat and barley 
coming from the rich farmland in the Old Northwest, and people heading 
toward the frontier. Albany’s vision extended to deepening the Hudson, a 
tidal estuary, to allow ocean going commerce to come all the way up and 
transfer cargo to barge or rail car at Albany. This might enable the state 
capital to challenge New York City as a commercial center. 



23 Albany Argus, October 4, 1851 

24 Hunt Washington, 1860, Eulogy, Annals of the Dudley Observatory, l:vii-xiv Hammond , 
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Such a challenge, however, would never materialize. Unbeknownst to 
the citizens of Albany, their best days were behind them. The city’s 
population growth rate had peaked back in the years 1810-1830, and had 
slowed by 1850. The river would not be deepened to seaport status until the 
twentieth century. The New York Central remained only briefly in Albany 
hands, falling to New York City’s Cornelius Vanderbilt in the 1860s. The 
iron industries of the Albany-Troy region enjoyed only a brief heyday, 
falling to the better located and more technologically advanced steel works 
of Pittsburgh, Buffalo, Cleveland and Chicago. The Albany stove industry 
peaked in the 1860s and 1870s, then migrated westward to such cities as 
Aurora, Illinois. The stockyards declined with the advent of the refrigerator 
car. Albany gradually settled into its modem role of a state capital focused 
on politics, not industry or commerce. 

The donor of the land on which the observatory was to be built was 
beginning a similar slide from aristocracy to obscurity. Stephen Van 
Rensselaer IV was co-heir to one of the largest property holdings in the 
United States. His family’s land dated back to a grant called a patroonship 
made by the Dutch West India Company in the early 17th century. That 
grant had covered some 600 square miles and encompassed most of what 
later become New York’s Albany and Rensselaer counties. Stephen Van 
Rensselaer III had been the patron of virtually every major science and 
technology achievement in the Albany area from the 1770s until his death in 
1838. (Troy’s Rensselaer Polytechnic Institute (RPI) still bears his name). 
Now Stephen IV was apparently continuing the tradition by generously 
donating that hilltop land to the proposed observatory. 

There was, however, less to this generosity than met the eye. The Van 
Rensselaers were engaged in a sometimes violent “rent war” with their 
tenants, whose refusal to pay back rents would end the family’s prominence, 
and require it to scale back its own extensive estate. That estate also faced a 
more immediate threat. The railroad that was soon to become the New York 
Central had recently re-routed its tracks to the north of Albany. Those tracks 
now passed around the base of a rise best known to its neighbors as Goat 
Hill because of the large number of those animals that grazed upon it. This 
proximity to the passage of noisy, smoky, earth-shaking locomotives made 
the hilltop less desirable than before as a part of a private estate. So donating 
this corner of the property for use as an observatory grounds was no great 
sacrifice. 25 

All of this went discreetly unmentioned as the Dudley Observatory was 
chartered by the New York State Senate on February 11, 1852, and by the 
Assembly on April 3. In May, 1852, the Board of Trustees was organized. 
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Its composition reflected the Albany economy: a banker, a lawyer, two 
physicians, two stove manufacturers, two hardware and iron merchants, four 
other merchants dealing respectively in fur and caps, lumber and staves, oil, 
and wholesale dry goods, an astronomer-engineer (Mitchel) and two 
individuals whose lack of a named occupation in the city directory suggested 
they were gentlemen who lived on income from property. The most 
prominent of those gentlemen, Stephen Van Rensellaer IV, was named the 
board’s president. The real work would be done by Vice-President Thomas 
Olcott and trustee James Armsby. A key provision of the incorporation 
decided in advance the outcome of the subsequent star war. It vested in the 
board the right “to appoint such officers and servants as they may deem 
necessary.” 26 

Few if any of the trustees, except for Mitchel, had even an active 
amateur interest in astronomy. This offered a sharp contrast to the previous 
generation’s main scientific institution, the Albany Institute. It was founded 
mainly by scientifically literate lawyers, physicians and clergymen, many of 
whom were expected to provide both the speakers and the audience for 
scientific presentations. They had founded the institute largely for their own 
edification and amusement. Now, in the 1850s, the trustees’ motive in 
creating the Dudley Observatory was the prestige of Albany, not personal 
scientific participation. The age of organized professional science was 
clearly on the horizon, and civic astronomy was the way Albany hoped to 
benefit from, and participate in, that age. 

Mitchel’s personal participation in this new age of professional science, 
was, however, soon put on hold. Even before construction of the 
Observatory building began Mitchel wrote to Olcott in July, 1852, that he 
could not afford to take up residence, needing to return to his railroad 
engineering career. 27 Meanwhile backers of the university were having 
trouble agreeing on their goals. 

This disagreement reflected the fact that not all who supported higher 
education at Albany saw a European-style university as the best goal. The 
state’s governors of both political parties in the 1850s endorsed instead a 
rival proposal for “an institution for the advancement of Agricultural Science 
and of Knowledge of the Mechanic Arts.” Albany’s leading Democratic 
newspaper, the Argus, had featured letters urging that the school be devoted 
to “the wants of the people at large, and not barely to those of a privileged 
few,” and serve students “intending to devote themselves to agriculture, 
commerce, or the mechanic arts” rather than “a hundred things for which 



26 Act of Incorporation, Laws of New York, Chap. 150, 1852. 

27 Mitchel to Armsby, 27 July 1852,, 14 Sept 1852, Armsby, Box 1, Folder 22, DOA. 
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they have no use.” 28 

Even some of those supporting the elite university model questioned 
whether Albany was the place for it. “I cannot but think that any new 
institution and especially one at a point so distant from any proper center of 
the Union as Albany which states hastily the claim to be the National 
university must fail of winning a truly national character.” wrote Alonzo 
Potter, a fonner Schenectady resident who had become the Episcopal bishop 
of Philadelphia 29 

One of the scientists backing the elite version, chemist John Norton, 
might have been able to bring the factions together. His background 
combined academic credentials, Albany clout and agricultural practicality. 
He was a Yale professor, but also an Albany native, the son of Erastus 
Coming's partner in the hardware business. He studied under Liebig, the 
father of agricultural chemistry, in Germany, and came home to write what a 
reviewer described as “one of the few scientific works upon the culture of 
the soil that every man of good common sense can comprehend.” 30 He gave 
a series of lectures at Albany on the topic in 1852, intended to kick off the 
university effort. Unfortunately, before he could do more for the proposed 
university he died later that year of tuberculosis. 

More meetings in 1852-1853 sustained interest in the university and 
proposed further details. Under these plans, professors from the nation’s 
leading colleges could, without giving up their other posts, come to the new 
university once a year, and deliver a course of twelve lectures for a salary of 
$1000. State sponsorship was sought on a plan modeled after that of West 
Point. One student would be selected from each state assembly and senate 
district in New York, and receive a full tuition scholarship from the state. A 
bill detailing this plan went before the state legislature. 31 

But the bill to provide this support never passed. Though meetings were 
held and efforts pursued through 1856, the university never got beyond the 
planning stage. No single philanthropist stepped forward to endow it with 
millions in exchange for getting his name placed in the academic pantheon 
alongside those of Harvard and Yale. The Federal government was averse to 
creating a single favored national institution for higher education. New York 
State’s fanners continued to favor the agricultural school approach. Such 
sentiments would lead in 1855 to the creation of a rival institution in mral 
Schuyler County, the People’s College, which would later briefly serve as 
New York’s land grant university under the 1867 Morrill Act before being 



28 Albany Argus, Jan 7, Feb 1 1, Feb 17, April 17, 1851. Silverman, Robert and Beach, Mark, 

1970, A National University for upstate New York, American Quarterly, 22: 701-713 

29 “University,” Armsby, Box 1 Folder 59, DOA 
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supplanted by Cornell University in the 1870s. The Board of Regents of the 
State University, a state government body that, then as now, supervised all 
state educational efforts, was lukewarm to the Albany plan. The leaders of 
Boston, New Haven and New York City were not eager to see a new 
university in Albany drawing away, even temporarily, their top professors. 
Under all these competing pressures, the coalition originally favoring the 
idea fell apart. 

Organization and operation of a law school went ahead, however, as did 
construction of the observatory building. Though unwilling to give up his 
engineering career, Mitchel agreed to advise on the construction. His 
participation highlighted an already emerging conflict between seeing from 
and being seen. 

Annsby and Olcott, eager to get an observatory built and running, 
commissioned the distinguished New York City architectural firm of 
Downing and Vaux to prepare a plan. They then sent the plan to Mitchel, 
who shared it with his colleague Sears Walker. The astronomers were 
horrified. “The central part of the building is enormously high and vast in 
extent beyond any thing which is admissible except for architectural effect,” 
Mitchel wrote to Annsby. 
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Figure 2-1. Downing and Vaux Proposal for Dudley Observatory 



He went on to admit that “much needs to be done for popular effect,” but 
added: “how much is the question.” The elaborate Downing and Vaux 
design, Mitchel and Walker concluded, was too much. Elaborating on his 
own recommendations in a subsequent letter, Mitchel explained that, for an 
astronomer, “the building is only a shell for the instruments.” 32 

Olcott and Annsby appear to have been swayed by these arguments. 
They scrapped Downing and Vaux’s elaborate dome and other 
embellishments, while sticking to their basic floor layout, of which Mitchel 
had approved (and probably had originally proposed). The revised layout 
featured a central hall, surrounded on the east and west by two square rooms 



32 Mitchel to Armsby, 3 Oct 1852, Armsby, Box 1, Folder 59, DAO 
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from each of which a position-finding telescope could peer southward along 
a fixed north-south line. (Albany’s international advantage as an observatory 
was its relatively southern latitude compared to the major observatories of 
Europe). To the north, or less astronomically useful, side of the central hall 
would be the computing room and library where the astronomers would 
work during the day. Any future equatorial telescope would be housed not in 
a massive dome, but in a more modest turret topping that central hall. 
Externally, the whole building bore a close resemblance to Albany office of 
Olcott’s Fanners’ and Mechanics Bank. 




Figure 2-2. The first Dudley Observatory, 1852-1893 



Under this compromise, the new observatory began construction. As a 
harbinger of the new plan astronomy, it suffered some distinct 
disadvantages. It was unconnected to a university, too near the railroad line, 
set beneath a too-often cloudy sky, and in possession an inadequate 
endowment for hiring the observing and computing staff needed for a 
systematic program of new plan astronomy. Most tellingly, after Mitchel 
confirmed his withdrawal in September, 1852, it had no astronomer. 

These problems were not peculiar to Albany, to the 1850s, or even to 
America. Instead, they were characteristic of what astronomer David 
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Dewhirst, has called a world-wide “epidemic” of observatory building that 
had begun in Europe a century earlier, and would last half a century more. 
Concludes Dewhirst: “the expansion had something of an infectious 
character: the foundation of an observatory in one city or University 
encouraged others anxious not to be thought lacking in enthusiasm.” He 
adds: “it is difficult to discern the scientific purpose of the whole 
enterprise.” 33 

At Albany Annsby took up the challenge of identifying a scientific 
purpose that would bring his observatory enterprise back to life. It took him 
three years to do so. In 1855, he went to the meeting of the American 
Association for the Advancement of Science at Providence and made the 
scientists an offer that they could not refuse. 

Three of those scientists, Alexander Dallas Bache, Benjamin Peirce, and 
Benjamin Apthorp Gould, Jr., were associated with the nation’s most 
prominent Federal scientific agency, the Coast Survey. Its work in locating 
and mapping hazards to water navigation assured it of ample funding. 
Astronomy entered the Survey’s mission as a means of assuring the accuracy 
of its mapping efforts. Though active in astronomy, the Coast Survey was 
forbidden by Congress to build a permanent observatory. This presented 
problems for an important project Peirce was undertaking for the Survey on 
the exact determination of longitude. The project required the kind of precise 
observations best made from a permanent observatory. It also seemed 
urgent, because application of the best previously applied methods for 
finding the exact difference in longitude between the Harvard College 
Observatory and Britain’s Royal Observatory at Greenwich had given 
unacceptably discordant results. 34 

That difference in longitude had been measured by three methods. In one 
of them, astronomers transported chronometers across the ocean between 
Greenwich and the Harvard Observatory and compared the time indicated by 
the chronometer with local time. This time difference could then be 
converted into a difference in longitude between the two sites. 

Each of the other two methods required precise observation of the 
motion of the Moon. In one of the methods astronomers timed the precise 
instant when they saw the moon’s edge block the view of a particular star. 
This occurrence is called “occupation”. The time it occurred was later 
compared with the time when observers at Greenwich saw the exact same 
event. The difference between the two occupation times served as the basis 



33 Dewhirst, David, 1985, Meridian Astrometry in the private and university observatories of 
the United Kingdom: rise and fall, Vistas in Astronomy 28 : 147). See also Musto, David S., 
1967 A survey of the American observatory movement, 1800-1850, Vistas in Astronomy, 
9 : 87 

34 The best account of this and other methods to use time to find longitude in the mid 19th 
century is Bartky, Ian, 2000 , Telling the True Time, Palo Alto: Stanford 
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for a mathematical determination of the difference in longitude between the 
two locations. In the other observational method, the precise time when the 
moon crossed the meridian (north-south line) was recorded as the basis for 
calculations. 

Each of these three methods, with the proper calculations, should have 
yielded a value of the longitude accurate to a few seconds of arc, equivalent 
on the earth's surface to a few hundred feet of distance 

Unfortunately, the methods disagreed by about 45 seconds of arc, about 
ten times as much as expected. This is a very small discrepancy by ordinary 
human standards. Indeed, the ability of the U.S. Coast Survey to measure 
such a small discrepancy was an indication that the U.S. astronomy was 
becoming world class. However, even this small discrepancy had become 
unacceptably large by the astronomical research standards of the 1850s. 

Peirce recommended using another version of the occupation technique 
to resolve the discrepancy. It had initially been proposed by his predecessor 
at the Coast Survey, Sears Walker. It relied on timing the passage of the 
moon in front of individual stars, in the group called the Pleiades. The 
calculations were again complicated, but in essence the moon was being 
used as the hand of a giant celestial clock. The Pleiades, a compact cluster of 
stars easily visible in the winter sky, was to be used as a set of extremely 
precise marks on the clock face. 

This required, Peirce noted, measurements of the positions of individual 
stars of the Pleiades with a “delicacy which shall be at least equal to the 
original measurements of the great Bessel.” 35 (Friedrich Bessel of Germany 
was then the world's leader at astronomical measurements and calculations). 
That delicacy, in turn, appeared to require a type of telescope called a 
heliometer. Such a telescope was best operated from a permanent 
observatory. 

There was some urgency in getting such an observatory up and running, 
because occupations of the Pleiades by the moon, which happened only 
about once every fifteen years, were due to in 1857-58. These occupations 
would be observed at several observatories in the U.S. and Europe. The 
more quickly the precise measurement of the position of the Pleiades could 
be made, the more quickly could those occupation observations be used as a 
basis for highly precise longitude determination. Why not have the Dudley 
supply the observatory and the heliometer, and have Coast Service 
personnel, led by Gould, use that instrument to provide Peirce with the 
precise star positions he needed? 

Precise longitude determination was highly challenging scientifically, 
drawing on the latest observational and mathematical methods developed in 
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Germany. It addressed an important astronomical question: are the stars of 
the Pleiades stationary in space, or are they moving slightly? Not long 
before, the astronomer J.H. Madler had created a stir with a theory that the 
Pleiades were the stationary hub on which the entire universe rotated. That 
theory was already discredited, and astronomers now believed that the 
Pleiades were actually moving slightly with respect to one another and to 
surrounding stars. But no one had yet reliably measured these motions 

Determining those positions and motions also had a practical side. It 
would give better than ever basis for the Coast Survey’s map-making efforts. 
Those efforts, which supported everything from America’s ocean shipping 
and naval power to the precise location of its boundaries, had made the 
Coast Survey into the nation’s most important and heavily funded scientific 
agency. 

The heliometer was no ordinary telescope. It possessed a split lens. Each 
half of the lens made an image of a different one of two closely spaced stars. 
By lining up the images while measuring with a micrometer how far one had 
to move one half of the lens to do so, one could determine very precisely the 
angular separation of the two stars. Only two heliometers existed in the 
world in 1855, Bessel had used the one at Konigsberg for his measurement 
of the parallax of the star 61 Cygni in 1838, the first measurement of the 
distance to a star beyond the sun. The other heliometer was at Oxford. So the 
heliometer was a very specialized research instrument, at the forefront of 
science. Its use required a very specialized combination of astronomical and 
mathematical knowledge. 

One of the few Americans possessing this combination was Benjamin 
Apthorp Gould, Jr. He was an independently wealthy Bostonian whose 
father had led a successful career as schoolmaster and merchant. Benjamin, 
Jr. was born in 1824. He graduated from Harvard, and then in 1845 
embarked on an educational grand tour. He visited most of the great 
European observatories, staying longest at Berlin in 1846-47. This was just 
when the Berlin Observatory participated in one of the most dramatic 
scientific discoveries of the 19th century. On September 23, 1846, the Berlin 
astronomers Galle and d’Arrest pointed their telescope in the direction 
predicted by the French astronomer Leverrier and discovered the planet 
Neptune. 




26 



Star war 




Figure 2-3. Benjamin Apthorp Gould, Jr. 



Gould had probably already committed himself to astronomy well before 
this triumph of astronomy’s predictive power. He went on to earn his Ph.D. 
in astronomy at Gottingen University in the department of the great German 
scientist-mathematician Carl Friedrich Gauss. The claim that Gould was 
Gauss’s chosen successor occasionally surfaces in Gould biographies, but is 
not documented. It is, however, well documented that he came home 
determined to create modem American astronomy. He took a position doing 
longitude determinations for Bache’s Coast Survey. In 1849, he founded 
America’s first professional publication in his field, the Astronomical 
Journal. That publication would make one short and one extended stay at the 
Dudley Observatory on its way to its present status as one of the leading 
journals of world astronomy. 36 

Gould’s early achievements as a child prodigy and promising young 
scientist had fueled some unfortunate personality traits. He was lacking in 
tact, proud to the point of arrogance, sarcastic, and hot-tempered (and also a 
frequent sufferer from headaches and bouts of depression). He did not suffer 
fools gladly, and was quick to place any scientist who disagreed with him, or 
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any layman who intruded on scientific matters, into that category of fool. 

Gould was willing to put his personal fortune on the line for science. In 
return, he expected others who contributed money to defer to the scientists in 
general, and to him in particular, about how the money would be used. He 
did not expect to repay financial backers with spectacular discoveries. 
Rather, saw science as a painstaking process of measurement and 
calculation, aimed not at dramatic views through the telescope, but at 
cumulative, verified knowledge. In his view, the kind of vague, inspiring 
voyage through the heavens that citizens of Albany might have thought they 
were getting after listening to the lectures of Onnsby McKnight Mitchel was 
precisely what real astronomy was not. 

Gould had been approached about the Dudley Observatory post before 
1855, but had been reluctant to embark on such an uncertain and poorly 
defined venture. The 1855 agreement between the Dudley’s trustees and 
Bache changed the picture. Under that agreement the trustees would build, 
and fund the observatory, and provide most of the equipment, including the 
heliometer. The Coast Survey would provide another instrument, a transit 
telescope, and would staff the observatory with Gould and a few observers, 
all of whom would remain initially on the Coast Survey payroll. A Scientific 
Council consisting of Bache, Gould, Peirce, and Joseph Henry, would set 
scientific priorities. 

That Scientific Council was also the inner circle of a group of American 
scientists who had dubbed themselves the Lazzaroni, an Italian word for 
beggars. Their goal was to preside over the rise of American science from its 
current status as an intellectual beggar at the tables of Europe, and a 
financial beggar to American private and governmental wealth. Members of 
the Lazzaroni had been prominent in the discussions about a university at 
Albany, but they had been reluctant to commit to the plan in the absence of 
demonstrated financial backing. Now another and apparently better funded 
way to link them with Albany had arisen. 

While Annsby helped created this needed link with science, Olcott went 
back to Blandina Bleecker Dudley for more funds. In 1855 she had become 
temporarily estranged from her nephew and heir. Olcott, her financial 
adviser, was able, with help from Albany native Joseph Henry, to convince 
her to give an amount that eventually totaled $105,000 to the observatory 
bearing her husband’s name. To that would be added some $55,000 from 
117 other donors, some forty from Albany, 61 from New York City, and the 
remainder from other locations mainly in the states of New York and 
Massachusetts. 37 

That fall, the trustees sent Gould off to Europe to buy a full set of first 
rate equipment, from telescopes to clocks to barometers. Erastus Coming, 



37 A list of donors is in Boss, History of the Dudley Observatory, p. 121. 
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Olcott’s local rival, agreed to fund the purchase of a highly accurate 
astronomical clock. “How nobly all your people are responding to the call on 
them,” Gould wrote to Armsby in September, 1 855. 38 

Gould's triumphal 1855 tour included a meeting in London with “my old 
and valued friend Mr. Babbage. ” (Charles Babbage, then known as a multi- 
talented scientist, is today renowned as a forefather of the computer). Gould 
went on to talk with the British Astronomer Royal, George Airy, who 
reminded Gould of the importance of insisting on an adequate endowment, 
and showed him the Greenwich system for distributing accurate time 
readings. Gould then crossed the Channel for a “magnificent dinner” in Paris 
hosted by the Leverrier, that successful predictor of Neptune. 39 

Then it was on to center of the astronomical universe, Germany, where a 
major purchase foreshadowed the future of the Dudley. In Berlin, from the 
firm of Pistor and Martins, Gould bought the latest model of the most up to 
date instrument for measuring star positions. This state-of-the art telescope 
was called a meridian circle. 




Figure 2-4. Dudley Observatory’s Olcott Meridian Circle 



The meridian circle is pointed permanently along a north-south direction. 
It rotates up and down, enabling the observer to fix it on a particular portion 



38 Gould to Armsby, Sept 25, 1855, Armsby, Box 6, Folder 1, DOA 

39 Gould’s 1856 letters from Europe, which supply the quotes in this and the following 
paragraphs, are in Armsby, Box 9, Folder 1, DOA 
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of sky on a north-south great circle. The turning earth then brings a 
horizontal strip of sky through the observer’s field of view. By precisely 
indicating the moment a particular star crossed a fine wire stretched 
vertically across that field of view, the observer could record the time data 
that would enable the pinpointing of that star’s exact right ascension 
(longitude on the celestial sphere) at the moment of observation. Meanwhile 
another observer, looking through a microscope at lines engraved on the 
large wheel that rotated the telescope up and down, measured the star's 
declination (latitude on the celestial sphere). 

Gould ordered a meridian circle from Pistor and Martins for $3950. “The 
only instrument in the world of the kind which will compare with it in size is 
that of Greenwich— and in every thing which goes to make up an instrument 
of delicacy and refinement, ours will be greatly the superior,” he wrote to 
Olcott, whose contributions would be used to pay for this telescope and 
whose name would be attached to it. 

Three generations of astronomers would make this instrument the 
centerpiece of the Dudley Observatory’s observational program. All found it 
excellent, and described it admiringly. “Its object-glass was a clear eight 
inches in diameter,” wrote Benjamin Boss, its final user, “with a focal length 
of ten feet. The instrument was provided with two circles thirty-six inches in 
diameter, inlaid with silver circles upon which are engraved markings of the 
three hundred and sixty degrees of a full circle, plus subdivisions in minutes 
of arc. Four microscopes, rigidly set in the stone piers supporting the 
instrument, allow readings of the circles to be made to tenths of a second of 
arc.” Boss concluded with pardonable, if perhaps not entirely disinterested, 
pride that, “No telescope of its type has enjoyed a history of accomplishment 
of equivalent value.” 40 

Each hour of meridian circle observations would require a dozen or more 
hours of calculation to be made useful. Perhaps with this in mind, Gould 
broke new ground by exploring possible purchase of a mechanical 
computing machine. It was a version of a machine that Babbage had earlier 
proposed, a mechanical device called a difference engine. It was a special 
purpose, not a general purpose computing machine, not to be confused with 
the more ambitious general purpose analytical engine that Babbage also 
proposed but never built. The difference engine was, however, more than a 
mere mechanical adding machine. It could be “programmed” by adjusting 
the setting of its mechanical gears. So it could compute a wide range of 
mathematical functions (the class of functions called polynomials). 

In 1853 George Scheutz, a printer in Stockholm, had, with aid from his 
son Edvard, a trained engineer, and supported by a grant from the Swedish 
government, built a difference engine. The difference engine was the most 
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advanced and versatile automatic computing device in existence in 1855. If 
brought into use it would mark a landmark in astronomical computing. 

Scheutz’s first model was on display at the 1855 Paris Exposition, and 
won a gold medal. Babbage showed it to Gould, who would, upon returning 
to America, recommend its purchase to the trustees of the observatory. They 
agreed, and later, in December, 1856, Gould would send a letter to Edvard 
Scheutz purchasing the machine with $5000 contributed by John Rathbone, 
an Albany stove manufacturer. 41 




Figure 2-5. Scheutz difference engine 



Gould also ordered in Europe an array of other instruments, ranging from 
a very precise clock to barometers. He did not, however, buy the instrument 
that had been the basis for the whole Coast Survey agreement. As John V.L. 
Pruyn, a prominent Albany lawyer who closely observed the Observatory’s 
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early days, reported on the occasion of Gould’s return in January, 1856, “the 
heliometer which he had expected to purchase abroad would be constructed 
here by Spencer.” This, Pruyn reports Gould as saying, would “surprise the 
makers of Europe.” 42 

This decision highlighted another of Gould’s motivations. He wanted not 
merely to do world class astronomy, but to raise American astronomy to 
world class status. What could better contribute to this goal than to have a 
world-class instrument of unrivalled delicacy, up to now made only in 
Germany, successfully built at an American workshop? John Spencer, an 
optician and instrument maker from Canastota, N.Y., had never 
accomplished a task of comparable precision. But he had achieved a strong 
reputation for building excellent microscopes, and had recently taken on the 
challenge of building a 13 inch refractor, a very large telescope for the time, 
for Hamilton College. He could, Gould argued, quickly learn to make a 
heliometer. 43 

Gould spent much of January, 1856, in Albany, persuading the trustees 
not only to order the heliometer from Spencer for $10,000, but also to pay 
for a trip by Spencer and an associate of Gould’s to Europe to study 
heliometer construction. Gould also entered into negotiations for using 
astronomical observations as the basis of precise time measurements that he 
believed could be sold to the railroads and the cities of Albany and New 
York for thousands of dollars a year. 

Timekeeping was one of the standard arguments trotted out in the mid- 
19th century to demonstrate the utility of astronomy. Railroads did compile a 
poor safety record in their early years, and a few accidents were related to 
improper timekeeping practices. The year 1853 had been a particularly bad 
one for railway accidents, at least two of which had been clearly related to 
time. 44 

However, as is often the case with such utilitarian justifications for 
science, it was difficult to distinguish among rhetoric, good intentions, the 
profit motive, and actual usefulness. (A similar situation would recur a 
century later at the Dudley Observatory in regard to the protection of space 
vehicles from micrometeorites). Sufficiently accurate time to avoid accident 
did not really require the highly precise results turned out by state-of-the-art 
astronomical observations. “Highly accurate time signals were not very 
valuable in railroad timekeeping, for they targeted a system’s most precise 
components,” concludes Ian Bartky, who has written a history of 19th 
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century timekeeping. He points out that the real need was for low-tech 
solutions. “A key innovation,” he notes,” was the periodic examination and 
fonnal certification of trainmen’s watches.” 45 

Gould promised the trustees in 1856 that he would sell time as well as do 
research. This apparent combination of businesslike ambition and scientific 
know-how earned him the initial trust of the trustees in early 1856. He did 
not, however, build on that strong position by staying in Albany and taking 
command. Instead, he went back to Cambridge and back to work for the 
Coast Survey while he supervised by letter the work of the masons 
rebuilding the observatory. This included tearing apart the two wings earlier 
built, and then reconstructing them in order to be capable of housing the 
meridian circle and transit telescope while maintaining the building’s 
originally planned symmetry. 

The Coast Survey did send to Albany, in July, 1856, a party of observers 
led by another professional astronomer, Christian H. F. Peters. He had been 
bom in Denmark, earned a Ph.D. in astronomy at the University of Berlin, 
and worked as a surveyor and astronomer in Naples before leaving (perhaps 
for political reasons) during the revolution of 1848. He subsequently came to 
the U.S. where he secured the patronage of Gould, and through him a 
position with the Coast Survey. His astronomical skill at least matched, and 
his organizational and human relations skills surpassed, those of Gould. He 
made a good impression in Albany. 46 

So trust was still largely intact in August, 1856, as scientists and 
political, civic, business and social leaders gathered in the city for that event 
combining the annual meeting of the American Association for the 
Advancement of Science with the inauguration both of a new geological 
museum and of the Dudley Observatory. Featured speakers would be 
Everett, and the great naturalist Louis Agassiz. 

No one knew then that this would be Albany’s last hurrah as a major 
national scientific center. But even then, a few signs were disquieting. The 
observatory dedication was held in Albany’s Academy Park, not at the 
observatory itself, which appeared more a min than a temple of science. 
None of the leading European scientific figures invited chose to attend, even 
though the trustees had offered to pay their travel expenses. Albany’s elite 
was also less enthusiastic than expected. “Many of our citizens were absent,” 
noted Pruyn,” and others who had been expected to give soirees and 
entertainment omitted to”. 47 

Those who did attend were treated to that earlier mentioned keynote 
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speech by Everett. They heard Gould proclaim that “the Dudley heliometer 
will be teacher from which the American geometer will learn the lessons 
written by his Maker upon the stars”. 48 

The day’s most important message was, however, not included in 
Everett’s speech or Gould’s remarks. It was instead put into in a public 
letter, dated August 9, 1856, written by the Scientific Council to the trustees, 
and published with Gould’s and Everett’s speeches to commemorate the 
occasion. 

That document forecast both the immediate and long term history of the 
Dudley Observatory as a research institution. It detailed how a scientific 
institution needs to do more than spend impressively up front for buildings 
and equipment. It also has to provide an income sufficient to pay a 
professional staff. 49 

“After a careful and critical examination of the expenses of the 
establishment,” the council began, “We find that the Observatory cannot be 
creditably conduced for less than ten thousand dollars of annual outlay.” 
This would pay for the work of four observers, three computers, a director, 
and a maintenance person, a total of nine persons. If the observatory also 
wanted to have a library, and keep its building and grounds in good shape, 
that would take another $2000. 

The council then added a warning: “Rather than undertake the conduct of 
the Institution for a smaller sum of money, it would be decidedly advisable 
that the instruments should lie idle for a time, in the company of too many 
noble telescopes of America.” 

That warning embodied Bache’s experience as a political appointee. He 
knew that the annual budgets of the Coast Survey were carefully scrutinized 
by Congress. He did not want to commit to open ended expenditures that 
might later result in embarrassment. 

The trustees, in turn, did not mar the harmony of the 1856 occasion by 
publicly quibbling with their distinguished advisers. However, there is some 
indirect evidence that while accepting the financial estimates of the advisory 
board, they disagreed slightly with the warning drawn from those estimates. 
For between August 8, the date of the report of the Scientific Council quoted 
above, and August 1 1 , the date placed on a version of that report that was 
printed up for distribution to potential donors, the warning was slightly but 
significantly watered down. Rather than saying flatly that it would be better 
to close the observatory than to run it on a low budget, the council now said 
that “we would not see this admirable building and those costly instruments 
added to the list of those in our country which are lying fallow.” In other 
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words, rather than saying that the observatory would be shut down if the 
money did not arrive, the Scientific Council now said it hoped not to see the 
observatory lying idle for want of money. 50 

Perhaps the Scientific Council allowed its warning to be slightly watered 
down because it did not expect the warning to take effect. Through the rest 
of 1856 and well into 1857, plenty of funding seemed forthcoming. On the 
day of the dedication, Bache had announced publicly that, thanks to a 
contribution from Albany leaders, Gould’s Astronomical Journal was 
guaranteed five more years of publication. 

Privately, there was equal optimism. Banker Olcott had helped many 
others outside Albany finance their business ventures, and intended to call 
on them now to help his project. For example, he and Charles Dudley had 
taken a substantial block of shares in the Boston to Albany railroad during a 
low period in that road’s early years. Olcott now expected “reciprocity from 
our friends in Massachusetts.” As the contributions began to come in from 
such donors outside Albany, he wrote Armsby that “Providence smiles upon 
our enterprise and it only requires time and perserverence.” 51 

Gould encouraged this effort, but mainly from the sidelines. He returned 
to Cambridge and stayed there for most of the next year. Meanwhile, at 
Albany , Peters and his party set to work with a small “comet seeker” 
telescope, made by Alvan Clark of Boston. With a four-inch objective lens 
and a focal length of four feet, it was ideal for scanning the entire heavens in 
search of not yet identified objects. By night, Peters and his team observed. 
By day Annsby did his best to interpret Gould’s instructions and direct the 
work of the contractors completing the observatory building. 

This operation by remote control saw one setback after another. Costs 
soared in order to modify the building for meridian circle observation, and to 
provide the features Gould felt were needed for a first class observatory. An 
example of the latter was a proposal by Gould to replace the wooden shutters 
on the dome with steel ones. Rather than improving the structure, they first 
added to the cost and time of construction, then proved too heavy and had to 
be removed. 

Meanwhile, the schedule for installation of the meridian circle slipped, 
and the construction of the heliometer receded even further into the future. 
The heliometer would never be completed. The reconciliation of the 
longitudes of the Old and New World would instead be carried out first by 
chronometers and then by means of telegraph signals sent by the Atlantic 
cable. 

Pleas that New York City’s civic leaders support the observatory got 
only a lukewarm response. Some New Yorkers preferred relying on an 
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observatory of their own. A December, 1856, editorial in the New York 
Times stated that Bache “errs viciously and radically” by proposing that the 
city “adopt the Dudley Observatory as a sort of foundling substitute.” Rather 
than personally seeing to fund-raising, however, Gould contented himself 
with composing sarcastic verses impugning the time-calculating capabilities 
of New York City's astronomers. (The verses were later released to the New 
York Times by Gould’s enemies, further undercutting his support within that 
city’s scientific community.) 52 

Annsby politely suggested that Gould devote more effort to Observatory 
matters. Gould’s response was pained and puzzled. “Shall I tell you my dear 
Doctor, how much your letter has grieved me,” he wrote to Annsby in early 
1857. “When one is vexed at the slowness of people who have pledged their 
honor for promptitude, [and] has left no stone unturned to bring the most 
diverse influences direct or indirect to bear upon them, the implication that 
he is delaying would have a jocose side were one in that vein.” 53 

Gould, literally left no stone unturned. When the massive stone piers 
intended to provide a solid foundation for the Olcott Meridian Circle arrived, 
it was left to Annsby to direct their installation, under Gould’s written 
instructions. Then, after installation, the stones were found by Peters to have 
cracks and other defects. So Gould ordered them removed and replaced, at a 
substantial added expense. 

Actions like this, and selective quotes from Gould’s naive and mercurial 
letters, would later provide his enemies with lots of ammunition. But the 
originals of the letters, looked at in their entirety do not display the 
malfeasance his enemies alleged (nor the total innocence his own apologia 
painted). Rather, taken as a whole, they are a good reflection of the man 
himself, veering from exuberant gratitude to sarcastic complaint, at times 
tactless, typically self absorbed, yet for all that exhibiting a genuine and 
unflagging devotion to science that his subsequent career would confirm. 

Meanwhile, Peters, the principal Coast Survey astronomer on site, acted 
with steady on-the-spot industry that contrasted sharply with Gould’s distant 
diffidence. Peters made careful determinations of the observatory’s latitude 
using a zenith telescope supplied by the Coast Survey, and carried out 
preliminary calculations needed for the Pleiades occupation project. Using 
the comet seeker telescope, on July 27, 1857, he discovered the fourth comet 
of 1857. Instead of labeling it Comet 1857-IV in the recently proposed 
scientific fashion, Peters named it after Thomas Olcott. 

As Peters’ reputation rose at Albany, the trustees’ trust in Gould and the 
scientific council was dissipating. By the fall of 1857 expenditures had 
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consumed most of the money allocated for construction and equipment, yet 
full-scale observatory operation was not even in sight. Time service for New 
York was being supplied from one of that city’s own observatories, not from 
Albany. The trustees were beginning to doubt Gould’s total commitment to 
their cause. 

Had more money been forthcoming, perhaps that trust could have been 
restored. But the agreement between the Coast Survey and the trustees still 
contained that 1856 warning. A financial depression that struck the U.S. in 
late 1857 brought that warning into effect. It was manifested in Albany, on 
September 28, 1857, by in a run on the Albany Savings Bank, described by a 
city chronicler as “that old and safe institution”, followed in October by 
suspension of specie payments by all the city’s banks. 54 

Within another month, in November, 1857, as Gould would later recall 
“the first real discord was manifested” regarding control of the 
Observatory. 55 The Gould letters provide slightly more precise, if indirect, 
evidence, of the beginning of the end of Gould’s directorship. Up to October 
20, Gould’s letters are mainly directed to Annsby, under the salutation “my 
dear friend.” They range from confident to pained and puzzled, but are 
surprisingly lacking in businesslike concern. “Do write me from time to time 
of the progress of affairs and of the Observatory,” he wrote to Armsby on 
October 17. After confessing that “the Astr. Journal printing seems not to be 
attended with the success which we had hoped,” Gould got down to 
observatory business only briefly, and in his last paragraph: “I am glad if the 
color of the observatory gives satisfaction. What is the present condition of 
the house?” 

After October 20, there are no more “dear friend” letters to Annsby. 
Correspondence is addressed to Olcott (saluted on Nov 6 as “My. Dear Mr. 
Olcott,” and later as “Dear Sir”). The letters are terser and more fonnal, 
though not noticeably more businesslike on observatory matters. In mid- 
November, Gould came to Albany, though only as a visitor. Upon his return 
to Cambridge, he wrote to Olcott telling how he had “given my time and 
energies almost exclusively to these [i.e., Dudley Observatory] matters.” 
However, that time and energy had consisted of “conferring upon the matter 
in detail” not with the trustees, but with Bache and Peirce. From here on, 
Gould essentially ceased direct dealings with the trustees, and fortified 
himself behind the authority of the Scientific Council. “As I understand the 
matter, you have full authority” he wrote to Bache on Nov. 23. “I would 
strongly urge immediate communication with Professor Bache,” he told 
Olcott on Nov. 20. “Since some definite decision concerning my position 
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seems called for, I have the question under discussion with Professor Bache, 
with whose official instructions it will be my duty to comply.” 56 

What changed between October 20 and November 6? It all traced back to 
that 1856 Scientific Council letter. The Scientific Council had stated that if 
the money did not arrive, the observatory should be shut down for a while. 
So when efforts to raise more money in New York and Boston brought 
mediocre results in late 1857, Bache went ahead and ordered his staff, 
including astronomer Peters, to pack up and depart. Gould, a member of the 
Scientific Council, endorsed the decision. In that November 6 letter, in 
which he also announced the long awaited arrival of the Olcott Meridian 
Circle in New York on the steamer Ericsson, Gould informed Olcott that 
Bache had decided to remove Peters from Albany and transfer him to 
Peirce’s group at Cambridge. “In the wisdom and policy of Prof. B’s 
course,” wrote Gould to Olcott, “I cannot but coincide.” 57 

The trustees did not coincide. They had, back in August, 1856, received 
in writing the Scientific Council’s warning about the consequences of 
inadequate funding. But now, in, November 1857, they did not at all agree 
that it would be better for the Observatory to be shut down temporarily than 
to run at a reduced level. This disagreement would be the rock on which the 
Dudley foundered. 

This foundering was not, however, merely a short tenn response to an 
economic downturn. Instead, it reflected a more fundamental flaw in the 
civic astronomy concept. Both the observatory trustees and the Scientific 
Council thought they could have it both ways. They thought an observatory 
could exist both as a national institution, and for the greater glory of Albany, 
New York. But if truly national and scientific, why in Albany? And if for the 
benefit of Albany, why allow a small group of scientists, none of whom 
lived in the city, to set the course? 

Again, the issue was reconciling seeing from and being seen. The 
scientists viewed themselves as patiently and cautiously building an 
observatory on a sound physical and intellectual base. Those foundations 
stones Gould replaced symbolized the scientists’ concerns. Only from a solid 
foundation could the stars be seen with sufficient accuracy to contribute to 
the new plan astronomy. Only with enough money on hand could the 
laborious work of reduction and calculation be carried out to turn 
observation into knowledge. 

The trustees sympathized with these goals, but had different priorities. 
They wanted a completed and bustling observatory on a hilltop to be seen 
proclaiming to the world that Albany was the nation’s cultural capital, and 
perhaps still the right place for a national university. 
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With his social connections, articulate manner, and prestige as the 
nation’s first professional astronomer, Gould had originally seemed capable 
of reconciling the two sides. After all, there was no fundamental difference 
between his goals and those of the Albany civic leaders. Both wanted a 
world class observatory with both public visibility and scientific prestige. 
Gould was, however, rapidly proving not to be the man to achieve that 
combination. The need at Albany in 1857 was for a research entrepreneur 
who excelled at public outreach, fund raising, generating trust, and defining 
realistic research projects. These were not Gould's strengths. 

Instead of doing any of those things in 1857, he had stayed in 
Cambridge, carrying out longitude calculations for the Coast Service. By the 
time he finally visited Albany in November, 1857, the situation created for 
him enough “unease and excitement” to cause a relapse of his mental 
difficulties. Peters, wrote Gould, “proves disloyal”. Toward the trustees, he 
was uncompromising. “We have, all of us in the Scient. Council,” he wrote 
to Olcott on Nov. 24, 1857,” regarded the obsy as in the hands of the C.S. 
[Coast Service] until arrangements upon a larger scale should supersede 
this.” 58 

Olcott was in no mood to accept this interpretation. Instead, he began 
exploring arrangements by which Peters could remain at Albany and the 
observatory could remain in operation. On December 27, a month after the 
recall of Peters from Albany, the trustees fired off what Gould and the 
Scientific Council must have recognized as a warning shot. They noted 
“with great satisfaction the devotion of Dr. C.H. Peters to the interest of the 
institution,” praising his “fidelity”, “zeal,” and “earnestness”. Peters, 
meanwhile, resigned from the Coast Survey. Then, on January 9, 1858, a 
meeting of 34 prominent Albany residents, including Blandina Dudley, 
Thomas Olcott, and the powerful Whig political leader Thurlow Weed, 
petitioned the Dudley Trustees to appoint Peters “observer, with instructions 
to take immediate steps to mount the instruments.” 59 

This was not a matter of the Albany public undermining science. 
Albany’s most distinguished scientist, paleontologist James Hall, backed the 
replacement of Gould by Peters. Hall was a pioneer in paleontology whose 
reputation extended to Europe. He was also, however, even more proud, 
sensitive, and argumentative than Gould. The two had already quarreled in 
1856 over invitations to the observatory inauguration. “Gould has allowed 
personalities and prejudices to affect his judgment,” Hall had written at that 
time. 60 
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Now, in 1858, “Professor Hall requested me to sign an application to the 
trustees of the Dudley Observatory to appoint Dr. Peters as observer,” wrote 
Albany lawyer J.V.L Pruyn, whose diary entry for Jan. 8 provides the only 
description of this initiative not colored by later reinterpretation. “He [Hall] 
made various statements by way of complaining that nothing had yet been 
done at the Observatory in mounting the instruments, etc., etc.” 61 

Whoever the source of the idea of replacing Gould had been, however, 
its champion quickly became Thomas Olcott. He assured the other trustees 
that the Scientific Council's objections could easily be overcome. In making 
this claim, he was either being disingenuous (as Pruyn quickly came to 
suspect), or else a poor prophet. 

The proposal to replace Gould with Peters confirmed the existence of an 
unbridgeable breach of trust between the majority of the trustees and the 
Scientific Council. The majority of the trustees wanted the observatory in 
operation immediately, and a full time astronomer at Albany. The Scientific 
Council wanted to cut its immediate expenses at Albany, and saw it as a 
point of honor that Gould, not Peters, should eventually become astronomer 
at Albany. These goals were not irreconcilable, but the bad feelings they 
aroused proved to be fatal. 

The rift was papered over in January, 1858, when the two groups agreed 
on a compromise. Peters would be given a post at the Hamilton College 
observatory (where he completed a distinguished, though controversy- 
dogged, career), and Gould would come to Albany and take over the Dudley 
Observatory. Over the next few months, Gould took up residence at the 
Observatory, and the trustees obtained from the New York State Legislature 
an appropriation for determining the exact longitude of the Observatory. But 
neither the majority of the trustees nor the Scientific Council ever trusted the 
other again. Gould’s tenure in residence at Albany was doomed before it 
began. 

That brief tenure was not without achievements. A campaign of 
surveying the skies was begun, by eye, opera glass and through the comet 
seeker telescope. Stellar magnitudes were estimated, and possible variable 
stars identified, mainly by assistant astronomers on the Coast Survey staff. 
Gould brought the Scheutz calculator into operation and used it to compute 
and print out some calculations regarding the orbit of Mars. These 
calculations, done for the Coast Survey, may mark the first application of 
mechanical computing to astronomy. They certainly mark what the best 
historian of the Scheutz calculator describes as “the first contractual 
commitment by the United States government for machine-produced printed 
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computations.” 62 

In addition, Gould and his team collected data needed to determine the 
longitude of the Observatory. That data was collected by the use of accurate 
time signals exchanged over the telegraph from New York City. In this 
pioneering technique, America led the world. However, the troubles that 
followed prevented Gould from immediately completing the longitude 
calculations, which were not published until 1861. Gould also launched a 
scientifically sound but unnecessarily elaborate program of technology 
development of time distribution equipment. This system would eventually 
play its intended role, but not during Gould’s tenure 

Gould also purchased in 1856-1858 several books important in the early 
history of astronomy, including early editions of works by Copernicus and 
Galileo. This fonns the nucleus of an outstanding collection of rare 
astronomical treatises and texts that is one of the major assets the Dudley 
Observatory carries into the twenty first century. 

Neither book collecting, astronomical observing, nor time service, 
however, topped the Dudley’s agenda in 1858. Instead, both the trustees and 
the Scientific Council now focused on re-interpreting everything that 
happened so far to show that the other party had acted irresponsibly and in 
an ungentlemanly manner. The majority of the trustees now reinterpreted 
Gould’s ambitious scientific program as extravagance, his illnesses and his 
long stay in Cambridge as a lack of commitment to Albany, and his 
construction program as arrogant folly. Gould in turn reinterpreted Peters’ 
negotiations with the trustees as duplicity, Armsby’s participation in the 
construction program as amateurish meddling, and the construction failures 
as contractors’ incompetence. The other members of the Scientific Council, 
while backing Gould, saw themselves increasingly trapped in a civic 
quagmire, unable either to control the situation or to retreat with honor. 

The newspaper and pamphlet war that followed is richly described in 
Ms. James’ book and dissertation and will not be replayed here. From 
today’s perspective, the question “who was right?” becomes meaningless. 
Both sides waged campaigns that might be described, Vietnam-like, as 
seeking to destroy the observatory in order to save it. 

The destructiveness and personal vindictiveness of this publicity battle 
was not unusual for the 1850s. It is a typical example of the war-by-printing- 
press often waged by elite groups, including scientists, in mid nineteenth 
century American cities, including Albany. A few years earlier, an almost 
identical battle, ending up in court, had been waged in Albany over a 
proposed geological chart for use in the schools that drew the ire of Albany’s 
James Hall and Harvard’s Louis Agassiz. Even as he sat on the Scientific 
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Council, Joseph Henry was waging a messy priority dispute with Samuel 
Morse over the science behind the telegraph. Benajmin Peirce of the 
Scientific Council was defending himself from charges of plagiarism of 
mathematical results. In nearby Schenectady, inventor and scientific 
education pioneer Eliphalet Nott was defending himself against charges of 
having embezzled educational lottery funding. Bache was regularly on the 
defensive regarding his stewardship of the Coast Survey. Olcott was 
perpetually under fire for his role as the gray eminence of New York 
banking. 

Onnsby McKnight Mitchel aptly described the Dudley controversy when 
he said that “the fixed purpose of the opposition is this, that they are 
determined to treat no more as a gentleman one who assumes the charge of 
the observatory under the call of the existing board.” 63 . It was just as true, 
however, that the existing board was equally determined to treat no more as 
a gentleman either Gould or anyone else who would assume charge of the 
observatory under the call of the Scientific Council. For Albany’s elites, and 
for the Lazzaroni, the star war was just another example of gentlemen 
scrambling for position on a slippery social and political status totem pole. 

The significance of the war, then, is not scientific but social. What 
constituted a gentleman was being redefined in the mid 19th century. In an 
America being reshaped by a market revolution, the old elite, as exemplified 
at Albany by great landowners such as the Van Rensellaers and Schuylers, 
had given way, but had not been replaced by a single new elite. It would be 
an exaggeration to say that democracy now replaced deference. Rather, in 
the nation’s cities, various elites were scrambling to identify the particular 
deference owed them. 

The difficulty of simultaneously providing a place to see from and to be 
seen had provided a spark for the conflict. But that spark fell upon an urban 
environment replete with economic, social and political rivalries. Those 
rivalries did more than merely provide fuel for the controversy. They quickly 
became the controversy. 

The sharpest rivalries were between cliques of newly rich businessmen 
who used civic controversies as another route for settling commercial or 
legal scores. The Coming-Olcott rivalry is the key one here. With Olcott 
leading the trustees' campaign to oust Gould, it is no surprise to see his rival 
Corning leading the defense of Gould and the Scientific Council. That 
alliance did not represent a particular scientific bent on the part of Corning 
and his allies, but rather another stick with which to beat Olcott. 

The climactic “battle of the observatory” on May 19, 1858, supplied a set 
piece for such a scuffle. Both sides agree on the outline of what happened on 
that spring afternoon. At about 4:30 P.M., trustees James Armsby and John 
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Wilder made their way up Goat Hill to the observatory. They had a 
conversation with two staff members, who explained they lacked authority 
to let them into the observatory, and then with Gould, who said he had an 
engagement in town and then went away. The trustees retreated from the 
Observatory door, went to look over some work being done on the New 
York Central tracks, then had another unsatisfactory talk with the staff, and 
then departed. 64 

Each side proceeded to shape this apparently trivial encounter into a 
dramatic showdown, a sort of social shootout at the Observatory door. In the 
trustees’ version, Mr. Wilder, a gentleman well known for his “courteous 
and modest manners” and “amiable disposition” was grievously insulted by 
the observatory employees at the direct instigation of Gould. In Gould’s 
version, his young assistants had acted with restraint in the face of “irritating 
and offensive” language, while Gould himself played only a minor and 
accidental role. Once again, the issue was not pure versus popular science, 
but rather, who was the real gentleman. 

Both sides now had the ammunition they needed for the final battle. The 
trustees proceeded to pass a resolution requiring Gould to keep the 
observatory open to the trustees at all times. They soon caught him in the act 
of violating it. After a series of meetings, motions, and exchanges with the 
Scientific Council, the trustees passed resolutions on June 24 and July 3, 
1858, both by a vote of nine to four, that dismissed Gould and severed 
connections with the Scientific Council. 

Gould held out and stayed in the building. The Scientific Council took 
up his side, enlisted support that included a minority of trustees, along with 
Mrs. Dudley (now reconciled with her nephew and employing new advisers) 
and Coming. Others lined up according to the scores they had to settle. For 
example, Stephen Van Rennselaer IV, fonner board president, now lined up 
on Gould’s and Coming’s side. Ira Harris, a local judge who had earned his 
political spurs as an “anti-renter” championing the Van Rensselaer tenants 
against their landlord signed up on Olcott’s side. 

The battle spilled over from Goat Hill to the newspapers, the nation’s 
capital, and the courts. The board denounced Gould in pamphlets and in the 
press. Coming's associate, railroad car wheel manufacturer George Thatcher, 
replied with a series of sarcastic articles impugning Olcott' s integrity. Gould 
chimed in with a 367 page defense of his activities, explaining how he had 
done no wrong, and why all charges made by the Board against him were 
slanders. (It may also, however, have made people wonder why such 
spotless behavior required so many pages to explain). 
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The controversy even played a role in the Albany congressional election 
of 1858. The incumbent, Erastus Coming was soundly defeated by a 
Republican and anti-renter. “The combination against Mr. Coming was of 
the most fonnidable character,” wrote J.V.L. Pruyn, who added that it 
included “all persons bearing a gmdge against him and no doubt most of the 
majority of the tmstees of the Dudley Observatory. Mr Olcott is understood 
to have been particularly active.” 65 To add yet another layer of intrigue to an 
already complicated situation, Olcott was also beginning a collaboration 
with Cornelius Vanderbilt and other New York city financiers that would 
lead within a few years to the takeover from Coming by those New York 
City interests of the New York Central Railroad, a step that would doom 
Albany’s pretensions to major city status. 

So the bitterness behind this mustering of forces had little to do with 
science, and a lot to do with the growing animosity between the city’s two 
financial leaders, Olcott and Corning. Their rivalry would stretch out the 
war, drag it into the courts, and even threaten the 1859 congressional 
appropriation of funds to the Coast Survey. Bache’s appropriation survived, 
but back in Albany both the law and the predominance of local political 
influence were on the side of Olcott and the majority of the tmstees. 

As the 1852 incorporation act had clearly stated, the tmstees had the full 
right to choose their “officers and servants”, and had full legal control over 
the Observatory property. They had used that control to fire Gould in 1858, 
and on January 3 1859, they evicted him from the astronomer’s dwelling. 
Contrary to some accounts, he was not hurled like a wild beast from the 
observatory, thrown out into the snow, assaulted by hooligans, or placed 
bodily on the next train to Cambridge. Instead, the building was reclaimed in 
a civil, if unpleasant, manner by a team of former policemen hired by the 
tmstees. The closest the star war came to actual violence was on the morning 
after the eviction, when a Gould sympathizer told a hastily called meeting 
that “a gang of men could easily have been procured who would have ousted 
the trespassers.” 66 Cooler heads, however, prevailed, then and later. Echoes 
resounded, but the war was over. It took decades for those echoes to die 
down. The controversy remains today the main thing astronomers and 
historians know about the Dudley Observatory. 

Benjamin Apthorp Gould, Jr., especially suffers in historical memory for 
his Dudley connection, as he suffered for it in life, failing ever to secure a 
full-time astronomical post in the U.S. He became an important astronomer 
nevertheless. His later career featured productive yet tragic adventures 
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running the Cordoba Observatory in Argentina. He lost children to drowning 
in a river in that country, and his wife died of illness there while he was on a 
visit to the U.S. But he succeeded in making major contributions to 
astrophotography, star mapping, and constellation definition. His 
Uranometria Argentina is a milestone, providing locations of hundreds of 
thousands of southern hemisphere stars. A belt of bright stars bordering the 
Milky Way that he analyzed (it had been first identified by John Herschel) 
has been named Gould's Belt in his honor, and remains a hot research topic 
more than a century later. But by historians of American science, Gould has 
so far been documented mainly as the rising star of American astronomy 
who crashed and burned in controversy at Albany. 

That controversy was not about science. It was, as James rightly 
proclaims, about elites in conflict. Social leadership was being contested by 
claimants from commercial, industrial, professional and cultural realms. 
Those four realms were embodied respectively by Olcott, Corning, Armsby 
and Hall. Astronomy provided an arena for this contest. The issue of seeing 
from versus being seen was thus merely a spark serving to ignite an already 
latent controversy. That controversy did not prove that astronomy was 
impossible in Albany. It merely put off the possibility for a generation. 

That contest was certainly not a battle between Gould’s vision of pure 
science and the trustees’ desire to provide the citizens of Albany with a 
public park, an interpretation recently presented . 67 Instead the star war was 
most significant to science as an indication of the practical inadequacy of the 
civic route to research. That route had seemed sufficiently obvious for 
Everett to glorify it as America’s particular genius. But in fact, though civic 
pride might create a scientific institution, only such additional boosts as a 
clearly defined mission, a dynamic organizer or investigator, connection 
with a strong college or university, and the tapping of sources of wealth on a 
grand, and ultimately national, scale, could sustain one. Nor was a city’s 
ambition a good reason for locating an astronomical observatory there. For 
urban ambition would fuel the railroads, factories, smoke and light pollution 
that would make observing difficult. An urban place to be seen would 
become progressively less good as a place to see from. 

This light pollution aspect of the story should not, however, be 
overestimated. As Lewis Boss would soon show, seeing from Albany was 
good enough for the needs of the new plan astronomy. The main 
disadvantage of civic astronomy must be sought elsewhere. The real source 
of that disadvantage was not in the city’s sky, but on the ground: in its 
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social, economic and political climate. That climate nourished, amplified, 
and finally drove to its disastrous conclusion the Dudley Observatory star 
war. 

In the wake of that star war, civic astronomy did not vanish overnight. 
Cities remained major locations for astronomy in the U.S through most of 
the 19th century. Only gradually would astronomers create more viable 
places for astronomical observation, far from city lights in Wisconsin woods 
or on California mountain tops. As they did, later philanthropists such as 
streetcar magnate Charles Yerkes and steel baron Andrew Carnegie could 
gain the cachet of cultural contribution without putting observatories in the 
cities where their businesses were located. 

But all that was still far in the future in 1860. Despite the disaster at 
Albany, astronomers still preferred to reside at the nation’s already 
established educational centers, such as Harvard, Yale and Princeton, or at 
Washington, D.C., which was rapidly becoming the nation’s scientific as 
well as political capital. Other smaller cities would prove capable of 
sustaining new observatories by attaching them to new state colleges, such 
as the University of Michigan’s Detroit Observatory at Ann Arbor and the 
University of Wisconsin’s Washburn Observatory at Madison. 

Albany’s Dudley Observatory, by contrast, had been unable by 1860 to 
establish a meaningful college or university connection. It was surrounded 
by a railroad tracks, a rapidly industrializing neighborhood, and immersed in 
memories of its recent and still smoldering controversy. Olcott and Annsby 
remained in charge. Unwilling to give up on the institution they had warred 
so bitterly to control, they were also uncertain about how to apply their still 
abundant energies to bring it back to life. 
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Astronomical observation had continued during the star war. On 
September 10, 1858, George Searle of the Coast Survey discovered a new 
asteroid. He invited Blandina Dudley to name it. As Benjamin Boss later 
dryly put it, “she proposed the name Pandora, significant for the troubled 
period through which the observatory was passing.” 68 That time of troubles 
would continue for the next two decades. It would provide a continuing 
reflection on the inadequacy of civic science in an era when American 
astronomy was making a clear if uneven rise toward an organized 
professional status. 

Seeking to bring hope out of those troubles, the trustees had called 
Onnsby McKnight Mitchel back in 1858. That wandering man of many 
talents agreed finally to settle down on the banks of the Hudson, in part 
because his wife had contracted an illness that would prove fatal. While 
winding up his other business in 1859, he brought in as acting director Dr. 
Franz Brunnow, a German-trained astronomer who had been directing the 
University of Michigan's Detroit Observatory at Ann Arbor until 
experiencing a falling out with its board of trustees. 

Brunnow was a truly world class professional astronomer, more 
experienced in research than Mitchel, Gould, Peters, or any of the characters 
introduced so far in the Dudley story. He had already published an 
astronomy handbook and launched a journal. Under Brunnow, Michigan’s 
observatory had completed construction and brought its meridian circle into 
operation much more rapidly than had the Dudley, a fact that had been 
sharply pointed out by the trustees to Gould. 
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Brunnow’s stay at the Dudley showed similar efficiency. It was marked 
by the final mounting of, and first observations with, the Olcott Meridian 
Circle, and by initiation of the time service. But the tenure of this well 
organized astronomer was brief. Mitchel described Brunnow as seeking 
“exclusive control” of the meridian circle, to which Mitchel stated “I can not 
consent.” In April, 1860, Mitchel was telling Olcott that an issue had also 
arisen over Brunnow’s salary. The Observatory had pledged to pay it out of 
the endowment fund, but that fund apparently proved insufficient to meet 
this and the other obligations assumed in the effort to launch an observing 
campaign. In July, 1860, Brunnow resigned to resume the directorship at 
Ann Arbor’s Detroit Observatory. 69 

The trustees had also hired another assistant, August Sontag, who had 
been trained in astronomy at Altona (then in Denmark, now in Germany), 
and was a veteran of a polar exploring expedition. The year 1 860 also saw 
installation at the observatory of an equatorial refracting telescope of 13 inch 
aperture made by the New York City telescope builder Henry Fitz. It had 
been purchased at the surprisingly low cost of $3000. It appeared to be an 
impressive telescope, but there proved to be reasons for its bargain price. Its 
lens was inaccurately ground, and its mahogany tube was warped. It 
assumed a decidedly secondary place in the Observatory’s program. “It has,” 
Mitchel’s successor would note in 1863, “been principally employed, 
usually under the direction of the Janitor, in exhibiting objects of general 
interest to visitors.” 70 

Neither Mitchel nor Sontag ever looked through it. By the time of its 
arrival in 1860 Mitchel was off to Texas to sell more railroad bonds, and 
Sontag had taken a leave of absence to serve as astronomer and sailing 
master on an expedition to Greenland. In this capacity, that winter, he died 
of exposure after falling through the ice during a dogsled ride through a 
snowstorm. 71 

By late 1860, there were clouds on the national horizon far darker than 
the local ones that made astronomy at Albany problematical. “I am a Union 
man and would gladly spend the spirit in the sacred cause of preserving the 
only government on earth for which I can feel love and devotion.” wrote 
Mitchel to Olcott in December, I860 72 . 
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In 1861, he was back in uniform, first as a Brigadier General training 
volunteers at Cincinnati, then as a Major General leading Union forces 
southward in the western campaign under the command of Generals Halleck 
and Grant. Mitchel’s efforts would include organization of an audacious 
railroad-borne thrust behind rebel lines. Part of this exploit , the “great 
locomotive chase”, was later widely publicized and eventually immortalized 
in the Buster Keaton movie The General. In 1862, Mitchel died of yellow 
fever in South Carolina. 73 

He had left the observatory in the charge of a protege, George 
Washington Hough, who was named to succeed Mitchel in 1862. Hough had 
been bom in Albany in 1836, and had earned his B.A. at Schenectady’s 
Union College in 1856. He served as a school principal in Dubuque, Iowa, 
and as assistant astronomer at the Cincinnati Observatory before following 
Mitchel to Albany. He was a careful and capable technician, skilled with his 
hands and inventive at developing new electro-mechanical apparatus. 74 

Once installed at the Dudley, Hough chose a “zone”, a strip of sky 
centered about a certain declination (the latitude of the celestial sphere) in 
which to systematically observe the stars. Over the next few years he carried 
out thousands of zone observations with the Meridian Circle and the Transit 
telescope. Under his leadership, there appeared the only two volumes ever 
published of the Annals of the Dudley Observatory. The first volume 
provides a detailed picture of the equipment possessed by an aspiring 
astronomical observatory of the 1860s. The second volume illustrates how 
difficult it was to put that equipment to work in a sustained research program 
given little funding and scant assistance. 

Under those circumstances, Hough focused his efforts on ingenious ways 
to automate observation. Completing an effort launched by Mitchel, he 
developed a declinometer, an automated mechanism attached to a transit 
telescope for recording the declination of stars. This method of vastly 
speeding up the recording of star positions offered promise for a while, but 
was superseded by photography, which offered even more speed and 
superior accuracy. For use with the Olcott Meridian Circle, he brought into 
use the chronograph, developed in the 1840s as a major addition to the 
astronomer's tool kit. 

The heart of the chronograph was a very accurate clock electro- 
magnetically coupled to a disk or cylinder rotating uniformly beneath a pen. 
That rotation and the clock’s signals drove the pen to lay down a line. By 
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pushing a button at the precise instant he saw a star cross the meridian, the 
astronomer sent another electrical signal that interrupted this line. So the 
interruption marked the exact time the meridian was crossed much more 
precisely than did the old “eye and ear” method, which relied on the 
observer’s assistant watching a clock and noting the exact time he heard the 
observer cry out to mark the meridian crossing. 

The chronograph became the standard way of recording meridian circle 
observations of right ascension, the longitude of the celestial sphere. Tens of 
thousands of times over the next seven decades, by pushing of a button to 
mark a star’s meridian crossing, an astronomer at the Dudley Observatory 
would add one more data point to an accumulating data base for mapping the 
heavens 

Hough also brought back into operation the Scheutz “computer”, 
improving the gearing and giving the machine a general overhaul. A few 
print-outs made of tables for correcting astronomical observations for the 
atmosphere’s refraction survive at the Dudley. Looking like 20th century 
supennarket receipts, these strips of purple print on yellowed paper are 
landmark artifacts of the prehistory of the information age. They are perhaps 
the oldest surviving computer print-outs ever made of a scientific 
calculation. They did not, however, lead to the automation of calculation at 
the Dudley. The computer was used only intermittently for the rest of the 
century, and ultimately ended up at the Smithsonian Institution, where it can 
be seen today. Meanwhile, as late as the 1930s, the great bulk of the 
observatory’s calculations were still being carried out by humans and by 
hand. 

In another forward looking effort, Hough carried out experiments on the 
speed of transmission of electrical signals over wires. He was able to show 
that the wide disagreement among previous such speed measurement was 
due to a misinterpretation of the physics involved, and therefore did not 
reliably indicate variations in the speed of the signals themselves. 

His major efforts, however, were in the field of meteorology. Growing 
understanding of the fact that weather was a large-scale atmospheric 
phenomenon was creating worldwide interest in recording barometric 
pressure at many sites, telegraphing the results to a central location, and 
plotting them as an aid to weather prediction. Under the leadership of Joseph 
Henry, workers at the Smithsonian, would use such methods to create the 
nation’s first weather maps. 

Hough applied his mechanical talents to invent an automatic recording 
barometer that would perfonn the data collection without human assistance. 
His description of this device, and detailed weather records for Albany, 
provide the major content of the second volume of the Dudley Observatory 
Annals. 

Hough’s industrious and productive tenure opens up an intriguing 
possibility. Why not turn the Dudley Observatory into a center for 
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developing astronomical and meteorological technology and computation 
methods? In the light of historical hindsight, such a prospect emerges again 
and again. The Dudley Observatory was the first astronomical research 
organization to own a computer. It would later grow up to become the 
biggest employer of “computers” in U.S. astronomy. It produced the most 
computationally intensive star catalogue ever attempted before the modem 
computer era. Why did it not recognize itself for what it was: an institution 
mainly devoted to doing computations about the stars, rather than merely 
observing them? 

How such a proposal would have been received is unknown. Given the 
organization’s charter, its early visibility, and the high hopes expressed by 
Everett’s oration, it would have been a difficult sell. The Observatory 
remained a popular attraction for residents of and visitors to Albany. The 
regular Tuesday night observing sessions typically attracted a couple of 
dozen people. In total, the visitor’s book records the names of typically 30- 
100 visitors a week in the 1860s and 1870s. On September 6, 1860, 120 
visitors trooped through. 75 

Hough never formally proposed any change of the Dudley Observatory’s 
mission. Instead, he worked steadily on his varied projects in the face of 
many difficulties. The site remained often cloudy, and regularly shaken by 
equipment-rattling trains. That equipment, except for the Meridian Circle, 
was rapidly falling behind the times. The endowment was still too small to 
pay for assistants. No outside source of funds had been found to supplement 
that endowment. Hough’s accumulating observations went unreduced, and 
therefore unavailable to the astronomical community. 

Annsby did not give up. His 1872 efforts included raising more funds, 
and promoting new initiatives in terrestrial magnetism, spectrum analysis, 
and celestial photography. 

None of these brief efforts bore fruit. In November, 1873, the trustees 
resolved that “for the purpose of increasing the funds of the Observatory by 
adding thereto its annual income— All astronomical work therein and the 
salaries of its officers and employees except the janitor, be discontinued 
from and after the first day of January, next.” 76 The janitor here mentioned, 
James McGeough, is an unsung hero of the observatory’s early years. 
Besides maintaining the site, he also learned enough astronomy to assist on 
visitor nights, all for the pay of only $300 a year. He is the only employee to 
come on board with the remodeling of the first observatory in 1855 who was 
still there when that observatory was abandoned in 1893. 

Hough resigned within a month of that 1873 resolution. He entered the 
scientific machinery business in Riverside, Illinois, where he turned the self- 



75 Vistors’ Book, Administrative Records, Box 5 Folder 16, DOA 

76 Minute Book, Board of Trustees, Nov, 1973, DOA 




52 



Time of troubles 



recording barometer and chronograph that he had perfected at the Dudley 
into products. He was one of the inventors to develop what a historian of 
meteorological instruments, W.E. Knowles Middleton, labeled as 
“meteorographs,” large and complex machines capable of the 
comprehensive and precise measurement and printing of a wide range of 
meteorological data. However in the 1880's, a French firm developed lighter 
and less expensive recording instruments with which, in Middleton's words 
“the great meteorographs, like the huge reptiles of the Jurassic era, could not 
compete.” So Hough enjoyed only limited success as an entrepreneur. 77 

Back in 1874, the Dudley was also threatened with extinction. Efforts to 
bring it back to life now centered around another old dream, a university. 
Annsby, who himself would die in 1875, handed off his leading role on the 
board of trustees to Eliphalet Nott Potter, who carried the names and hopes 
of two of the area’s major social and intellectual families. Alonzo Potter had 
been a professor of religion at Union College in Schenectady and the 
Episcopal bishop of Philadelphia. Eliphalet Nott, president of Union College 
for over 60 years, had been one of the most famous and controversial 
educators and refonners in the nation, as well as a noted inventor of coal 
stoves. 

Eliphalet Nott Potter became president of Union with a vision for 
reviving his grandfather’s glory. Under Eliphalet Nott, Union had been a 
pioneer in science education. Now, in 1873, Eliphalet Nott Potter sought to 
bring together in the form of a new Union University the three elements that 
had been part of the Albany university dream of the 1850s: the Albany 
Medical College, the Albany Law School, and the Dudley Observatory. 78 

In the process, Potter became a trustee of the observatory. In December 
of 1873, after the departure of Hough, he was given its “general oversight 
and direction” on a paid basis. His mission was to seek an income for the 
Dudley Observatory, especially in payment for its time services, and to seek 

79 

an astronomer. 

He moved vigorously ahead with all these initiatives. In the next two 
years, Union University was officially chartered, with the Dudley 
Observatory as one of its departments. The U.S. Signal Service agreed to 
occupy the Observatory site and use it to establish an Albany station, 
principally for weather observations. Dartmouth astronomy professor 
Charles Young, one of the discipline’s leading lights of the 1870s, acted as a 
hired lobbyist, for the Dudley in gaining funding for this program, and 
received a small financial payment for his efforts. As a result of the efforts 
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of Potter and Young, the Dudley in 1875 was the recipient of an 
appropriation of $20,000 from the Federal Government to add a building to 
the site and otherwise make it suitable for Signal Service use. Finally, Potter, 
in December of 1875, petitioned the Signal Service “for detail of a 
Government Officer to the Astronomical Observatory.” 80 

But a one-time government grant would not revive the Dudley 
Observatory. The Signal Service connection seemed more likely to erode 
rather than restore its astronomical role. The endowment of $80,000 yielded 
an income of about $5000 a year. Just as the Scientific Council had feared in 
the 1850s, the observatory had proved to have enough initial wealth to 
support an early building program and equipment purchase, but not enough 
to support the observing and calculating staff needed to make the building 
and equipment useful. That lack of staff seemed to condemn it to 
background of American astronomy. 

The center of American astronomy in the 1870s remained the east coast. 
At the US Naval Observatory, a new 26 inch refractor enabled Asaph Flail to 
discover Mars’ satellites during that planet’s close approach in 1877. Also in 
Washington, D.C., Simon Newcomb now led a world class effort in 
mathematical astronomy. At Cambridge, Harvard’s observatory was 
invigorated in 1876 by the appointment of Edward C. Pickering, who would 
develop it into a world center of astrophysics and extend its efforts into the 
southern hemisphere. At other locations, such as Yale and Princeton, 
astronomy retained a lesser but still significant place in the curriculum. 
Under the leadership of a few individuals such as Young, it was also 
beginning to emerge as a research specialty. 

Other signs of life for American astronomy were appearing not in the 
older civic observatories such as the Dudley, but in the new state universities 
springing up in the Midwest and West. Detroit Observatory had pioneered 
that new pattern. Like the Dudley, it was created in the 1850s with a mission 
of meridian circle astronomy, and the support of the business leaders of a 
rising industrial city. The Detroit leaders, however, succeeded in making 
their observatory an integral part of the University of Michigan at Ann 
Arbor. As a result, the Detroit Observatory achieved success in solar system 

observation, and gained prominence as a training ground for future 

81 

astronomers. 

In all, a wide variety of U.S. colleges and universities would create and 
sustain observatories in the 19 th century, from small colleges such as 
Amherst and Hamilton to state universities across the Midwest. The model 
would also leap the continent, following on the announcement in 1876 of a 
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California observatory, to be funded by $700,000 from the estate of 
California real estate magnate James Lick. This amount was more than five 
times Mrs. Dudley’s earlier contribution. As significant as the bequest was 
the solid link between the proposed Lick Observatory and the University of 
California. Yet the Lick would not actually operate until 1888. It would be 
well into the twentieth century before the center of gravity of American 
astronomy moved to the west coast. 82 

Back east, the Dudley’s situation was typical: either find an academic 
link, or face extinction. The Cincinnati Observatory, Pittsburgh’s Allegheny 
Observatory, and Chicago’s Dearborn Observatory all exhibited this pattern. 
Cincinnati, which preceded the Dudley and also relied on the on-again-off- 
again efforts of Mitchel, was adrift by the 1860s. Cincinnati had, however, 
unlike Albany, created a university. Under that university’s wing, and under 
the leadership of astrometer G. Jermain Porter, the Cincinnati Observatory 
managed to find shelter. For a century it would play a useful role in 
positional and planetary astronomy, if not the national leadership role 
envisioned when John Quincy Adams came to dedicate it in the 1840s. The 
Allegheny Observatory, founded in 1860, nearly went out of existence 
before finding a link with the University of Western Pennsylvania (later the 
University of Pittsburgh) and coming into prominence through the work of 
the dynamic Samuel Langley. By specializing in solar astronomy, he turned 
the increasingly polluted Pittsburg sky into an asset as a solar filter. 

Chicago’s Dearborn Observatory, founded in 1863 as the most promising 
new astronomical research effort of that decade, encountered similar teething 
difficulties. “Within five years,” reports Ian Bartky, “it was the prototypical 
impoverished institution, unable to support a director, much less maintain its 
major telescopes and ancillary equipment.” 83 Its troubles lasted 15 years. 
Eventually it too found a permanent academic connection, moving in the 
1880s to Evanston, Illinois, to become part of Northwestern University. It 
also found an astronomer, when Hough of the Dudley returned to that 
profession and became the Dearborn’s director. At that institution he 
completed a distinguished career as a discoverer of double stars, and 
accurate observer of the planet Jupiter, until his death in 1909 

The perils of civic astronomy without such an academic connection 
would soon be illustrated by the Warner Observatory in Rochester, NY. It 
was founded in 1880 by a millionaire entrepreneur, and manned by a leading 
comet hunter, Louis Swift. But it found no university connection, and failed 
to survive into the twentieth century. Its telescope eventually went west, to 
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serve as the basis for the Lowe Observatory in California, another short lived 
effort. Similar ups and downs were evident at other civic or provincial 
observatories around the world, from Dorpat, Estonia, to Sydney, 
Australia. 84 

So there was nothing surprising or unusual in the troubles of the Dudley 
Observatory in 1876. It had so far had been a disappointment, but so had 
American astronomy. Despite Everett’s oratory and the ambitions of Mitchel 
and Gould, American astronomy had still accomplished little of note on the 
world scale by the year of the nation’s centennial. None of the major 
launchings of American observatories, such as Cincinnati and the Naval 
Observatory in the 1840s, or the Dudley in the 1850, had led instantly to a 
world class institution on the level of Greenwich, Paris, Pulkovo, or the 
observatories at such German universities as Gottingen or Berlin. The Naval 
Observatory was closest to that level, with its improved staff, and new 
telescope. Such modest successes as had occurred outside Washington, such 
as those at Harvard, Ann Arbor and Peters’ Litchfield Observatory at New 
York’s Hamilton College, relied on academic connections. The Dudley 
Observatory’s future seemed, therefore, to ride on the success of Union 
University. It would be truly surprising, from an 1876 perspective, if in the 
next generation the University would fail, yet the Dudley would somehow 
succeed 
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In July, 1876, the person who would prove success possible arrived. 
Lewis Boss gazed upon an observatory building in disuse and disrepair. Yet 
he found its jewel, the Olcott Meridian Circle, to be undamaged. The Dudley 
still had a tool with which world class astronomical research could be done. 
But was Lewis Boss, who had never earned a degree in astronomy or worked 
at an observatory, the person to do it? 

He was bom in 1 846 in Providence, Rhode Island. He had taken a course 
in astronomy at Dartmouth College under that same Professor Charles 
Young, who served in the 1870s as the Dudley’s lobbyist. Young was one of 
the outstanding American astronomers of his generation, a pioneer in 
astrophysics whose achievements included the first photographs of solar 
prominences, and the first detailed observation of the flash spectrum of the 
sun. “He was my first master in astronomy,” Boss would later say of Young, 
“and I retain for him the wannest possible feelings of friendship and esteem, 
as well as that sort of reverence which a pupil can never shake off when the 
object of it is reasonably worthy.” 85 

Boss went on to earn a conventional classics degree and go to work for 
the Federal Government in Washington, D.C., first as a clerk in the Census 
Office, then as an examiner of surveys in the Land Office. In 1871 he 
married Helen Hutchinson, daughter of a fonnerly prominent politician now 
working as a clerk in the government’s pension office. In his spare time, 
Boss taught himself to use a sextant, transit and chronometer, and got to 
know astronomers at the U.S. Naval Observatory, including Edward Holden 
and Asaph Hall.The most outstanding of the Washington astronomers, 
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Simon Newcomb, had shown how hard work and mathematical skill could 
turn a largely self trained individual into a world class astronomer. Boss 
trained himself well enough by 1872 to earn appointment as one of two 
assistant astronomers on the U.S. government survey team making a precise 
determination of the portion of the boundary between the U.S. and Canada 
that stretched from Lake-of-the Woods, Minnesota to the Rocky Mountains. 
The astronomers’ job was to set up 41 astronomical stations for marking the 
49th parallel. 




Boss would later describe this assignment as an ideal mixture of outdoor 
adventure, engineering expedition, and astronomy apprenticeship. Custer’s 
Last Stand was still four years in the future for the region the survey 
traversed. The team traveled by boat and mule-drawn wagon under military 
escort through territory where the Sioux were still raiding in response to 
settler incursions (though, as chief astronomer William Twining noted, “we 
were not at any time molested by them”). The buffalo still roamed. “The 
eastern slopes of the hills,” Twining wrote, “were literally black with the 
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creatures, and for days, upon our march toward Fort Benton, the plains 
presented a similar appearance, for nearly 180 degrees of the horizon.” 86 

The unclouded skies above an unlighted plain must have presented a 
beautiful view of the stars. Accurate surveying depended upon precise 
location of those stars upon the celestial sphere. Star positions were, 
however, often uncertain. Measurements made by different observatories, or 
even by different observers at the same observatory, often disagreed. 
Reconciling the disagreements required not just better observations, but 
better calculations. As European pioneers, most notably the German 
mathematician and astronomer Karl Friedrich Gauss, had shown, 
observations could often be combined mathematically to create results more 
accurate than any one of the individual observations 

These mathematical methods of curve fitting employ the “least squares” 
methods of achieving the best possible fit of a chosen mathematical model to 
error-prone observations. In the 19 th century, in the absence of digital 
computers and standard software packages, this mathematical “new 
astronomy” was an esoteric specialty suitable only for the most dedicated 
and mathematically skilled aspirants. Simon Newcomb, one of these new 
astronomers, described the individuals capable of carrying out such complex 
calculations as “the select few of the human race, an aristocracy ranking 
above all others in the scale of being.” 87 

Newcomb had developed mathematical methods for precisely 
determining the positions of certain frequently observed stars. This set of 
fundamental star positions served as a scaffold onto which later observations 
could be hung. 

Boss found in this tedious but important work an aptitude for what would 
become his career. Newcomb had developed ways of correcting errors in 
observations of one of the two coordinates of the celestial sphere, right 
ascension, a sort of celestial longitude. Problems remained, however, with 
the other coordinate, declination, or celestial latitude. As Boss explained, “it 
is well known that troublesome systematic discordancies exist even among 
independent declination determinations of highest rank.” 88 In his tent at night 
during the boundary survey, Boss began a project of determining 
declinations more accurately, and applying this method to some 300 
northern stars. 

As the boundary survey ended, the Dudley Observatory trustees were 
looking for an astronomer. On May 12, 1876, Eliphalet Nott Potter reported 
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that “after conference with the chief signal officer, Mr. Lewis Boss has been 
requested and has consented to act as Astronomer in charge.” Boss, Potter 
noted, had the “highest testimonials for astronomical and meteorological 
ability.” Chief astronomer Twining praised his “cheerful performance of the 
duties,” “zeal in the furtherance of the work”, and “discretion and accuracy.” 
The trustees offered a three year contract at a salary of $1400 a year and 
Boss accepted. 89 

What they got was a disciplined dreamer. Boss’s place in the history of 
astronomy would be most succinctly summed up in the citation for his award 
of the Gold Medal of the British Astronomical Society in 1905: “for his long 
continued work on the positions and proper motions of the fundamental 
stars.” 90 

The word “fundamental” has a slightly different connotation in 
astronomy than in the other sciences. It is not a vague label attached to depth 
of analysis or purity of motives. In astronomy, a fundamental system for 
locating the stars combines observation and theory into the most precise and 
accurate coordinate system possible. It seeks to create better than parts-per- 
million accuracy out of observations fraught with dozens of sources of 
potential inaccuracy. These sources of inaccuracy range from flaws in the 
telescope to wobbling of the earth to the personal habits of the observer. 
Beyond observational problems, the challenge also results from the nature of 
the so-called fixed stars, which are not in fact really fixed in space. They are 
not only moving relative to one another, but also appear to move on the 
celestial sphere for other reasons, such as changes in direction of the earth’s 
axis (precession) and the sun’s own motion (solar parallactic motion). 

The quest for a fundamental system tackles this challenge of creating a 
reliable reference frame in a space of objects always in motion. The 
accuracy of the result is even more dependent on the skills of the calculator 
than on the precision of the telescope. As Bessel put it, “Every instrument is 
made twice over in this way, once in the shop of the master from brass and 
steel, a second time, however, by the astronomer on paper, through the 
application of necessary corrections, which he obtains in the course of his 

• • • ,,Q1 

investigations. 

These investigations did not aim for accuracy as an end in itself. Rather, 
the end was to understand the origin, structure, and fate of the universe. The 
purpose of precision, Boss would explain in 1 894, was to determine “which 
of the stars manifest to us a motion that is distinctly perceptible; what is the 
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result of all the measurements which have been made during the history of 
exact astronomy to determine the amount of these motions; and finally, what 
answer does the study of these motions return to inquiries concerning the 
structure of the sidereal universe which have been or may be proposed.” 92 

This was an esoteric specialty aimed at tomorrow’s handful of 
professional astronomers. It saw astronomy as the long slow accumulation of 
better numbers, not the discovery of dramatic new types of stellar objects. It 
was a patient science. In one paper, Boss noted with satisfaction how some 
computations made in 1882 will be of “uncommon interest” to astronomers 
of the 27th century when fragments of the great comet of 1882 were due to 

QT. 

return. 

He felt less urgency about appealing to the public of the 19th century. In 
one sense, Boss was the “leam’d astronomer” of Walt Whitman’s poem, 
whose dry-as-dust trotting out of “charts and diagrams, to add, divide and 
measure” might drive off a “tired and sick” listener who “wandered off by 
myself, In the mystical, moist, night air, and from time to time, Looked up in 
perfect silence at the stars.” (Though Boss and Whitman were briefly 
Washington contemporaries in the post-Civil War era, the 1865 date of the 
poem rules out the idea that Whitman’s learned astronomer was Boss 
himself. More likely, it was Simon Newcomb.). 

Boss was aware of this pedantic side of his nature. As he told fellow 
astronomer Edward Holden in 1888, “I have too much of the philo-German- 
doktor sentiment. I do admire the invincible respect which the German 
scientific man has for his profession, his contentment to work for small 
pecuniary rewards without loss of self respect or even social standing, as 
well as the thoroughness and solidity of his methods.” 94 

Boss was more, however, than a human calculating machine. He had, an 
associate, Richard H. Tucker would recall, “a predilection for diplomacy of 
the direct and efficient form”. He was “quick to seize the salient points and 
judge”. He showed “quick humor”, “natural dignity”, and was “thoroughly 
delightful in conversation.” 95 

On the other hand he had chosen a field of “extended and difficult 
researches” requiring “intense and nearly constant concentration” that tended 
to isolate him from his peers, throwing up a “bar to acquaintance and 
appreciation” to younger astronomers. “Men most distinguished in the 
profession,” Tucker added, “also felt that Professor Boss might be a difficult 
man to know, and not one to give any credit to ability and enthusiasm along 
other lines than his own.” He was, Tucker concluded, “a stimulating man to 
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work with,” but one “not receptive to independent suggestions.” 

The title of Professor at Union University that he assumed along with the 
Dudley Observatory post came to carry few teaching responsibilities. Boss 
did give a few lecture courses under the university’s auspices, but found his 
heart was not in it. Nor was the university any more successful than its 
1850s Albany predecessor. The idea was timely. John’s Hopkins, the 
nation’s first true graduate research university, was also founded in the 
1870s. But at Albany in the 1870s, as in the 1850s, the university idea 
faltered. 

So Boss was now a professor by title, and an astronomer by profession. 
But he had no graduate students, his observatory had no astronomical work 
under way, and his entire staff consisted of a student assistant and a janitor. 
“With such a force and under the circumstances,” he wrote in his first report 
to the trustees “I felt that it would be unwise to commit the observatory to 
any extensive series of astronomical observations.” 96 

That observatory’s place in the ranks of U.S. astronomy was slipping. It 
still was, thanks to the Olcott Meridian Circle and Fitz equatorial telescope, 
one of the ten best equipped U.S. observatories, out of a total of about 40 in 
the nation, and about 100 in the world. However, new telescopes about to 
come onto the list in the late 1870s, such as Yale’s planned 28 inch refractor, 
and the proposed 36 inch telescope at the Lick Observatory in California, 
threatened to push the Dudley further down the list. 

Undeterred, Boss moved right in, working with janitor McGeough to 
clean up the grounds, remount the equipment, and get the meridian circle 
back in action. He also worked closely with the trustees and did not seek to 
appoint a scientific council. He even served as the secretary of the Board. 
This not only took work off the shoulders of the trustees but also insured that 
the formal record would be Boss’s version. 

In his dealings with the trustees, he proved just the opposite of Gould, to 
whom he grew close both personally and professionally. He would describe 
Gould, in a Jan. 26, 1889 entry in the Trustees’ Minute Book, as “my 
beloved friend & mentor.” He did not, however, emulate Gould’s directorial 
style. Boss would later write that “It is singular how the pursuit of science 
operates on various minds — seems as if it tends to unbalance a large 
proportion of them sooner or later.” He blamed this on the fact that men 
“who feel they would not succeed in business so go into science.” 97 He made 
sure that the trustees would not mistake him for such a man. He spent money 
sparingly, accounted for expenses carefully, and undertook a campaign 
(ultimately successful, though only after five years of effort) to get Albany 
to pay for the accurate daily time signals that for 20 years it had been getting 



96 Annual Report of the Astronomer for 1877, Albany.Weed Parsons, 1878,2 

97 LB to Chandler Dec. 20, 1903, Administrative Records, Box 2, Folder 5, DOA 




Chapter 4 



63 



from the Observatory for free. 

He also made sure that the observatory would be open to the interested 
public, but that “public astronomy” would be a decidedly secondary part of 
the Dudley’s role. “This privilege should not be accorded to persons who are 
moved merely by a vague and idle curiosity and whose conduct while in the 
Observatory is sometimes such as to render their presence anything but 
agreeable,” he wrote. But for serious and well behaved visitors, the 
observatory would be open “at stated times and under certain restrictions.” 98 
What this came to mean, was that the observatory was open every Tuesday 
evening from 8:00 to 10:00 PM “upon presentation of cards available from 
members of the board of trustees or the directors”. A dozen or two visitors 
might show up each week, adding up to some 600 to 1000 annually. They 
would each be permitted a few looks through the equatorial telescope at a 
selection of celestial objects. These Tuesday night open sessions would 
continue until 1965. 

This did not, however, represent any watering down of the goals of the 
observatory. “I do not know a single instance,” wrote Boss in 1883, “of 
permanent or marked success among so called “popular” observatories. 
Astronomical investigation is in no sense popular in the sensational meaning 
of the word, nor can it by any juggling or management be made so. Nor 
would it be desirable to give it such a complexion even to gain a temporary 
advantage.” He added in 1884 that “It is a most excellent thing that the 
Dudley Observatory was founded expressly for the increase of astronomical 
knowledge.” 99 

His own first contribution to that astronomical knowledge was his 
publication of the declinations of 300 major stars. This appeared in 1877, to 
the approval of the astronomical community. The Boss methods for 
correcting earlier catalogue s in the declination coordinate went alongside 
the work of Simon Newcomb on right ascensions to become the Newcomb- 
Boss method of fundamental star position determination. 100 

Even at this early date, Boss was attempting to move beyond Newcomb 
and other senior astrometers of the time. That established generation was 
basing its work on observations and calculations dating back to those of the 
British astronomer Bradley in the late 1 8 th century. These were the first high 
accuracy calculations of star position ever made, and represented a great 
breakthrough. Combining this accuracy with the long time period since 
Bradley had observed made possible calculation of the proper motion of the 
stars. But astronomy had continued to improve since Bradley. Boss now 
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argued that the larger number of higher quality observations made since 
1820 made that period a better starting point than the time of Bradley. The 
larger number and higher quality of these later observations, he asserted, 
would enable them to give better results than ones starting with Bradley’s, in 
spite of the shorter time interval. This view would gain growing acceptance 
in the years to follow. 

As Boss launched these research efforts, he solidified his administrative 
control. The trustees receded into the role Gould would have liked them to 
play: loyal, supportive, non-interfering. (Again, be warned that these 
conclusions are drawn from the picture we see of them in the minutes, the 
Boss version). Eliphalet Nott Potter, embroiled in more controversies at 
Union, handed the observatory off to Boss. The leaders of the first 
generation died, Armsby in 1875 and Olcott in 1880, to be replaced by a 
younger generation drawn largely from the same families as the founders. 
They were dedicated more to enjoying than to augmenting their fortunes. 
Dudley Olcott , who as treasurer served as the de-facto leader of the board 
through the presidencies of several other members, was an elegant man- 
about-town, wine connoisseur and orchid fancier. Robert Pruyn’s inherited 
fortune and position as bank president left him plenty of time to play a role 
of leading light in Albany society. John Rathbone, heir to a stove 
manufacturing company, retired from the family business at 35. These 
trustees and their colleagues let the observatory director set the strategy, and 
carry out day to day operations with little or no oversight. 101 

Boss’ strategy for research centered on the Olcott Meridian Circle. He 
identified it as the Dudley’s crucial asset, and quickly found a way to put it 
to work. In the 1870s a major international effort in surveying the sky, 
Germany’s Allgemeine Astronomische Gesellschaft, had sliced the heavens 
into “zones”, those earlier-mentioned belts of the sky parallel to the celestial 
equator. Fifteen of the world’s best observatories had each volunteered to 
measure the precise positions of some 8000 stars in one particular zone. By 
1877, the Zurich Observatory had dropped out. Boss wrote to the Chairman 
of the Zone Commission, Arthur Auwers, offering to take over that slice of 
sky. 

This was a daring step for an observatory that had not yet produced any 
notable research. Yet the Dudley’s board approved instantly, authorizing the 
hiring of two recent college graduates as observers, as well as a full-time 
calculator. A meeting was organized at the Albany Board of Trade, which 
selected a committee of five citizens to solicit contributions. Their goal was 
a total of $6000. The initial response was only $650, including $250 from 
Mr. William Vanderbilt of the New York Central Railroad, “on account of 



101 Brief sketches of these and other late 19 th Century Albany notables are in Kennedy, 
William, 1983, O, Albany N.Y, Penguin,, pp. 97-101 




Chapter 4 



65 



time service”. 102 

Boss told the trustees in 1878 “I entertain no serious doubt that the entire 
sum of $6000 required for the completion of the work will be secured during 
the present year.” This was overly optimistic. Although $2000 was 
contributed by individual trustees, little more was forthcoming from the 
public, and the total never amounted to much more than $3000. 103 

The Observatory was now committed to making some 20,000 individual 
observations of the 8000 stars in its zone, and to carrying out the many tens 
of thousands of calculations needed to make those observations useful. It had 
an insufficient budget to pay for the effort. Goat Hill remained a poor 
vantage point from which to observe the heavens. Albany’s skies were often 
obscured by clouds. Sensitive telescope settings were often shaken by the 
rumble of nearby trains, and occasionally locomotive smoke invaded the 
observatory itself. The detailed procedure of meridian circle observing had 
to be learned on the job. 

The Dudley did, however, have an asset that in the end outweighed all 
these liabilities: the prime of Lewis Boss. “ Boss was in perfect physical 
health, the life at the Observatory was simple and free from outside 
distractions, with however much of intense companionship,” Richard H. 
Tucker, one of the newly hired assistants, wrote later of this period. 104 

The letters Tucker wrote to his mother at the time confirm this 
auspicious combination of opportunity and ability at Albany. They depict an 
idyllic outpost of scientific endeavor. Tucker and his colleague, Theodore 
Palmer had been recruited by Boss from Lehigh University, where they had 
been trained as Civil Engineers, studying under Boss’s fonner colleague on 
the Boundary Survey, C.L. Doolittle. 

They had been briefly preceded by Orrin H. Landredth. He is best known 
in the Dudley Observatory’s history for the fine sketches of Mars during its 
1877 close approach that he made using the Fitz telescope. He is best known 
in the history of American astronomy for moving on to Nashville, 
Tennessee, where he became the mentor of astronomer Edward E. Barnard. 

"Of course you understand,” Boss had warned Tucker upon offering him 
the assistant’s post, “that astronomy is not a profession one would follow 
with large money making expectation. But followed for a few years by a 
young man like yourself astronomical service and work such as you propose 
fonns the basis of an excellent education and mental discipline— I know of 
nothing better.” 1051 
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The annual salary of $400 was not much for a college graduate, less than 
stove molders were making in Albany. But it was enough to support an 
unattached young man in an almost rural setting on the outskirts of what was 
still a major city. Tucker could take the horse car into Albany to enjoy a play 
or attend a meeting of the Albany Institute. Or he could stay at the 
observatory and enjoy “a perfect feast of fruit” from a neighbor’s peach 
orchard or, “the excitement of a goat chase. There are hundreds of them in 
the neighborhood,” Tucker wrote, “and taking advantage of the somewhat 
dilapidated condition of our fences and our own devotion to higher pursuits 
they come in crowds. Prof has a pistol with which he peppers them with fine 
shot, and usually he only needs to shout to make them scamper”. In the 
winter, there were visits from sleigh-borne neighbors, parties in the 
traditional Dutch holiday fashion, and an eight mile skate to the town of 
Castleton on the frozen Hudson. To keep in shape throughout the year, 
Tucker and Palmer purchased boxing gloves and sparred together. 

But above all, there was the combination of scientific challenge and 
personal companionship in a family atmosphere that Boss encouraged. “I 
find the life though as pleasant as I could wish,” Tucker told his mother. 
“Professor Boss is a thorough gentleman and one of the most genial I have 
ever met. His house is open to us at all times, and we spend nearly every 
cloudy evening there with himself and his wife. She is a delightful lady, and 
in addition to other accomplishments is a skillful card player.” Overall, 
concluded Tucker, “Prof is as lively as any one, while he goes into all work 
with his best efforts, he gives himself up to relaxation when it comes with as 
much zest as any of us.” 

Between those bouts of relaxation, the work was pursued industriously. 
“We have been getting a taste of what our work is to be this winter,” Tucker 
wrote in October, “but certainly what little hardship there is to be undergone 
is overbalanced, rather overshadowed by the interest and pleasure we all feel 
in our several parts. Yesterday we put in a pretty good day at observing, 
eight hours at that beside four of office work. We were working in a 
temperature only two degrees above freezing, windows and roof open, with 
a good stiff breeze blowing.” Tucker and Palmer made 950 microscope 
readings that night, then sat up till four AM with “the prof’ talking and 
smoking. 

Picture, then, astronomers at work. Tucker, in a light overcoat and black 
silk cap with visor cocked over his ear, sits peering into an eyepiece. “We 
are most of the evening at the microscopes, arranging them for each 
observation and taking careful readings on the circles. Though there are any 
amount of details, the main work on regular evenings is observing our zone 
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stars of which there are 8000, each of which must be observed at least twice 
in the progress of the work. With quick readings we can take 45 to 50 stars 
an hour, but only get two or three good evenings a week.” 

Meridian circle observations rest on an extremely simple idea. Sit back, 
put your eye to a telescope, wait until you see the image of a star cross a 
line, and then press a button. The button causes a mark to be made on the 
record left by a pen upon a strip of paper attached to the chronograph, 
thereby precisely recording on that linear record the moment the observer 
pushed that button. 

But that simple idea must be executed in an extremely disciplined 
manner, and analyzed in a highly mathematical way. However perfect the 
construction of the telescope, and however painstaking the setting and 
adjustment of the telescope's orientation, errors remain. They result from 
everything from the quirks of the particular observer to the flexing of the 
telescope’s casing to the refraction of light by the atmosphere to the wobble 
of the earth on its axis. So the right mathematical corrections are essential if 
one is to turn error-filled observation into unerringly accurate star positions. 

For three years, from 1879 through 1882, Lewis Boss personally made 
every single observation through the telescope eyepiece, and executed every 
push of the button that recorded the time a star crossed the line marking the 
Albany meridian. The assistants were relegated to the task of reading the 
microscopes measuring declination, and a large share of the labors of 
calculation, along lines precisely spelled out by Boss. 

Each evening, before darkness descended, preparations for observing 
began. First the condition of the meridian circle, the basis for those later 
calculated corrections, was determined. Then the night’s observing was 
mapped, and as the sky darkened, the reference stars needed to serve as a 
framework were located. With full dark, the night’s observing program 
began. Astronomer Mary E. Bird, a contemporary of Lewis Boss, has 
described the meridian circle observer at work. 



He moves with quick brisk step, casts a hasty glance at the sidereal clock, 
notes that the batteries are in working order, the electric circuits without 
breaks, proper connections made, winds the chronograph, puts on the 
sheet, sets it in motion, and a little after, perhaps you see him ready for 
work with the meridian circle; but it is hardly likely that he is seated in 
one of those easy observing carriages that you have seen pictured in 
some advertising page, and set down in your mind as one of the manifold 
luxuries of than observatory; it is more probable that some home made 
contrivance or a mere dry goods box answers his purpose. His hand is on 
they key, his eye is at the tube, he turns and looks up, but it is with no 
ecstatic gaze, he is noting the clearness of the sky and the danger of some 
fleecy clouds near the zenith; again he looks through the glass; there is a 
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succession of short, sharp taps, that means the star is in the field of view: 
another tap, the star has crossed the first wire of the meridian circle. Then 
there is a series of taps, microscopes are read and recorded; another 
setting is made, and then operations may go on for several hours, varied 
by tying a knot in the chronograph cord, shaking up the stylographic pen, 
and doctoring the greasy lamp. “And is this all”, you say. “He just puts 
his finger down there when a star crosses a wire, why a child can do 
that!” Yes a child might do it after a fashion, and yet one of our excellent 
American astronomers, especially skilled in work with the meridian 
circle, has said, it takes years to become proficient in that simple thing. 106 

Through the winter of 1879, the team pushed ahead. Even the weather, 
usually cloudy at this time of year, seemed to cooperate. “This Wednesday 
night” Tucker wrote in late December, “we put in 160 stars in two zones, 
which is way ahead of any night's work yet. We had a superb night 
throughout: as Prof, said, the sky was like a poem.” He added that “Prof 
would not ask us to work on Christmas Eve or night, still if we have any 
show at a zone I shall certainly do my share at any time.” He concluded, “As 
regards social relations almost family ones, I might say I could hardly be 
more happily situated anywhere but here.” 

That family life was supplemented in January, 1880 with what Tucker 
described as “a new addition to our corps at the observatory. Have not got 
very well acquainted with him yet as he has been asleep most of the time 
since his arrival and does not speak English or even French or Dutch yet. He 
is said to be a remarkably fine fellow, in fact Prof, thinks he is the most 
accomplished and in every way wonderful, baby the world has produced. It 
is the first boy.” This was Benjamin Boss, who 32 years later would succeed 
his father as director of the Dudley Observatory, and, 25 years after that, 
would bring his father’s most cherished plan to fruition. 

In that same month Boss visited Washington to terminate the Dudley’s 
connection with the Signal Service. The astronomical operations of the 
observatory had increased to such an extent as to make that supplementary 
effort unnecessary. The Dudley was at last operating as its founders had 
imagined, as a contributing American addition to one of astronomy’s 
forefront research efforts. 

For the next two years Boss, Palmer and Tucker sustained that 
momentum. Palmer used the job as only an interlude, but Tucker found 
himself an astronomer for life. He completed his three year assistantship at 
the Dudley, then moved to the Cordoba Observatory that Benjamin Gould 
had founded, and ended up, with an assist from Boss, as the principal 
meridian circle observer at the Lick Observatory. It was to him that Boss 
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would turn in 1908 when an even bigger observing challenge emerged. 

From 1879-1882, Boss made about 20,000 observations on 8241 stars. 
The initial mathematical “reductions” of the observations were carried out 
promptly. (Reductions are calculations to convert from the coordinates of the 
Dudley Observatory to celestial coordinates, and from the date of 
observation to a pre-determined reference date, or “epoch”). The full 
treatment of the data would take much longer. As noted in the Annual 
Report for 1883, “every hour of observation entails at least twenty hours of 
labor from a skilled computer, without reckoning the time employed in 
general examination, compilation and critical research.” By that year the 
calculations were about half done. 

Boss pushed ahead, devoting much of the next five years to calculation. 
The Dudley, which had been the second to last observatory to take on a 
zone, became one of the first to hand in its finished results. They would be 
offered for publication in 1888, and published in 1890. The efforts of others 
would drag on well into the 20th century, and some would never be 
completed. 107 

The results accurately recorded positions of stars already known. They 
uncovered no surprises in the skies. But, in the 1880s, they removed a huge 
shadow from the Dudley. A generation after being chartered, the observatory 
had at last done what it had been founded for: made a world-class addition to 
the world’s store of astronomical knowledge. 

What, however, would the observatory do for an encore? In the early 
1880s, the answer was far from obvious. Funding for a full scale observing 
effort still was lacking. In the summer 1882, Boss added to that funding by 
going to the Albany city council and securing payment for time services. 
The Dudley had been supplying these services, which consisted of striking 
fire alann bells at 9:00 morning and evening and regulating electromagnetic 
clocks in various parts of the city, for twenty years without pay. Now the 
Common Council of Albany authorized the mayor to enter into contract with 
Dudley and pay for these services. But the payment, $500 per year, would 
only be enough to support one additional student assistant. 

Boss also in 1882 redirected the observatory’s efforts. Later he would 
reinterpret this redirection of efforts in an anecdote he undoubtedly supplied 
to Herbert H. Turner, and that deserves to be quoted in full, “when a 
member of his Board of Trustees confessed to some disappointment that no 
comets were discovered at the Dudley Observatory, he [Boss] explained 
what a drawback it would be to neglect his cherished work for such a 
purpose, but declared that he would almost certainly discover a comet 
vicariously for them, if they would supply a modest sum, which he named, 
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for payment of an assistant. And this promise he was actually able to 
perfonn! The money was promptly subscribed; the assistant was engaged 
and instructed what to do, and how to do it and within a short time the 
notable Comet 1882 (a) was found.” 108 

Boss had called his shot and then delivered. The Trustees’ Minute Book 
records that Union College graduate Charles S. Wells was indeed hired as 
assistant in 1882, specifically to search for comets. As the trustees minutes 
record on March 17, 1882, Wells “after some months occupied in the search 
for comets”, found a new one. It was the first of the year, and it later proved 
prominent enough to be visible to the naked eye. It was a small but 
significant addition to knowledge as the first comet to give unmistakable 
evidence of sodium, though it was overshadowed by the later “great” comet 
of 1882. 

Turner goes on to draw a moral from the story. “It was a bold stroke, but 
Professor Boss was playing for a big stake. He wished to obtain freedom for 
his work in the way he believed to be most important for astronomy, while 
retaining the confidence and approval of his trustees; and by taking a risk 
which he felt was reasonable he managed to secure this happy combination.” 

This 1905 explanation misinterprets a more complex 1882 situation. The 
comet episode was not a one time called shot, but the beginning of a 
temporary turning away from Boss’s long tenn purpose of mapping the 
positions and motions of the stars. The Dudley Observatory in the 1880s 
turned to what was at the time a much more conventional line of work than 
mapping the stars, the job of tracking comets. In addition, in 1881 Boss had 
given a series of lectures on comets, and had written a prize winning paper 
about them. From September, 1882, to February, 1883, he also served as 
chief investigator of a Transit of Venus Observational Expedition to Chile. 109 

What did all this scaling back from the stars signify? It was the closest 
that Boss, now in his late thirties, came to a mid-life crisis. His commitment 
to fundamental system studies, far from being reconfirmed in 1882 as Turner 
retrospectively implied, was now wavering. 

There were many reasons. Union University had evaporated. Spotty 
financial support for the Zone Survey suggested little hope that the Albany 
community could be relied upon. Boss argued in his 1883 report to the 
trustees that “the institution should not be known to the public chiefly in the 
attitude of a perpetual mendicant” and that bringing the endowment up to 
$135,000 [from its current $80,000] would constitute “all the difference 
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between weakness and strength.” He also argued that the “observatory 
should be removed “from its present inconvenient and inappropriate site” 
away from the “jar and smoke from the R.R.” 110 

No action was taken on any of his requests. The trustees did raise Boss’s 
salary to $2700 per year in 1883. But in 1884, the Observatory would run a 
$1600 deficit, which it would cover with a loan from the Mechanics and 
Fanners’ Bank. Boss would come close to gaining a big addition to the 
endowment, only to see the opportunities painfully pass by. He told Lick 
Observatory astronomer Holden in 1887 of “repeated calamitous failures to 
get an enlarged income for the observatory just as success seemed certain; in 
one case a sudden death interfered after arrangements were consummated all 
but the putting the matter in formal shape on paper.” He does not reveal the 
source of these prospective funds, but perhaps it was Thomas Olcott, who 
died in 1880. 111 

Professor Boss now found his title as empty as Union University. He and 
Helen now had three children, yet no assurance that the observatory would 
provide them with a stable future. Their house next to the observatory had in 
the 1850s represented a northward extension of then- fashionable North 
Albany. But now, in the 1880s, they were surrounded by the railroad, 
factories, and working class housing. “One of the worst quarters of the city 
has grown up about the foot of the hill”, Tucker wrote a few years later. 
“One’s best effort can hardly be given unrestrainedly to astronomical work 
unless the conditions of living shall be an approach at least to those usually 
met with.” 112 

In 1884, an Albany city directory records, Boss moved his family to 
South Swan Street, in a more stylish part of downtown Albany. He offered 
no formal explanation for the move. He did not resign his directorship at 
Dudley. Indeed, reading the minutes of the trustee meetings, which he 
continued to write, it would be hard to tell that anything had changed. 

He also threw himself into issues of local and national politics. In 1884, 
Boss’s personal friend and fellow Dartmouth alumnus, James G. Blaine, “the 
plumed knight from Maine”, was running for the presidency of the United 
States. Boss joined Blaine’s Republican forces at Albany. 

This election had a science dimension. The Republicans had a relatively 
generous view of the national government’s role in general, and of federal 
support of science in particular. The Democrats were then still champions of 
states rights and a limited federal role in all fields, including science. Under 
Republicans Garfield and Arthur, enlargement of the Naval Observatory had 
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been authorized, and construction was under way. Astronomers, including 
Simon Newcomb, saw this as an opportunity. They believed that the Naval 
Observatory had underachieved in the past, due to its management by the 
Navy. As a national rather than naval observatory, under the leadership of a 
professional astronomer rather than a naval officer, it could do much better. 
This change was much more likely under a Republican than a Democratic 
administration. So Boss’s campaign for Blaine was also in part a campaign 
for astronomy. 

The election also had an ethical side. Blaine’s personal life was spotless, 
but evidence, including accepting free stock from a railroad construction 
company, and writing a damaging collection of correspondence called the 
“Mulligan letters”, fueled allegations that he was a crook. This contrasted 
with the qualities of his opponent, New York’s governor Grover Cleveland, 
who had exhibited personal honesty in politics, but had accepted paternity of 
an illegitimate child. 

The Albany Republican party, like counterparts across the nation, split 
over Blaine’s suitability for the presidency. At least two of the Dudley 
Observatory’s trustees, Dudley Olcott and Thomas Hun, joined the refonn 
wing of the Republican Party and rejected Blaine. 113 

Olcott, Hun and Boss were present on October 18, 1884 as Refonn 
Republican leader Carl Schurz spoke at Albany in opposition to Blaine. 
Reviewing the Mulligan letters and their implications of corruption, he asked 
“is there any Republican here who can give any other explanation?” 

As the New York Times reporter present recounts, this apparently 
rhetorical question drew an unexpected answer. 

“Yes I can”, came from the body of the audience, and Prof. Lewis Boss 
of the Dudley Observatory was seen standing on his feet. This action created 
a sensation, and cries were heard of “Put him out,” “let him be heard,” and 
“take the platform.” Mr. Schurz having requested a respectful hearing for the 
gentleman, Prof. Boss said that he had another explanation which he could 
offer. He did not intend to interrupt the speaker, for whom he had the highest 
respect, and he begged the pardon of the audience for forgetting himself. He 
was a personal friend of Mr. Blaine, and his feelings had carried him away.” 

In the excitement, Boss never did explain away those damaging letters. 
Still, his intervention did coincide with an upsurge in support for Blaine in 
Albany. That November, the normally solidly Democratic city nearly swung 
into the Republican camp. Nearly, but not quite. Cleveland used a narrowed 
Albany margin to supplement traditional downstate Democratic strength, 
and a majority in his home town of Buffalo, to squeak through to victory in 
the state by less than 1000 votes. This won him the presidency. Boss 
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probably had little to do with the Republican success in Albany, but his 
widely noticed intervention enabled him to be associated with that success. 
Had Blaine been victorious, Boss might well have rewarded with a 
government post, perhaps even one at a nationalized Naval Observatory. 

Instead, in July, 1885, he became editor-in chief of the Albany Express, a 
daily newspaper with Republican leanings that had recently been purchased 
by a friend, Walter F. Hurcomb. Meanwhile, assistant astronomer H.V. 
Egbert held the fort at Goat Hill. After only six months, however, “Professor 
Boss severed his connection with the journalistic profession”, noted a local 
business publication. He was replaced by a more experienced managing 
editor from Utica. 114 

Explaining his journalistic adventure, Boss wrote that “my excursion into 
newspaper work arose from three motives. 1. I needed a shaking up from a 
sort of despondency, produced by overwork in part... 2. The observatory had 
run in debt a little and before I could readjust my organization to the 
suddenly depreciated income of the institution, and so I got out to releive the 
financial strain. 3. I felt under a temporary necessity to get a little extra 
money ahead and found the opportunity to do it and at the same time to 
comply with the earnest request of a friend who suddenly found himself 
encumbered with an unwieldy piece of newspaper property, which needed 
rehabilitation. The whole thing was undertaken by me as a temporary 
expedient.” 115 

That expedient, he claimed, had succeeded. Renewed in spirit and 
pocketbook, he had a new astronomical goal. “I aim for the present a 
meridian campaign upon stars having largest proper motions. ...up to 100 
[stars] say.” This casual statement, with later appropriate amendments (such 
as the extension of the number of stars studied from less than 100 to more 
than 30,000!) would provide the main theme of the rest of his career. 

In pursuit of that revived astronomical mission he now gave up the South 
Swan St. residence, and returned to the house on the Observatory grounds. 
He had added a second position that supplemented his income. He was now 
also Superintendent of Weights and Measures for the state of New York. 
Judging from the surviving correspondence, this job of certifying the 
accuracy of scales did not take up too much of his time. He could 
concentrate, in late 1886 and 1887, on filling out that new role for the 
Dudley. 

For some, however, the Dudley was already history. An 1887 visitor 
reported that the “Dudley Observatory at Albany is a historic place that we 
have longed to see. That hope was realized in August last. Though Professor 
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Boss was absent in Europe at the time, his genial assistant H.V. Egbert, was 
at the helm ready for any emergency. Those instruments having the pattern 
of early days and bearing the marks of long use are indeed objects of curious 
interest. All honor to them of the good work they have done, but it is not 
now a question for debate whether some of them ought to be retired for life 
or not.” 116 

Professor Boss’s absence in Europe was, however, a signal that the 
Dudley was not yet ready for the historical scrap heap. “I have already begun 
preliminary investigations,” he told the trustees in Jan., 1887, “in relation to 
an undertaking of much more ambitious scope than any in the previous 
history of the observatory. The execution of the entire plan would require 
twenty years of continuous labor with the present financial resources of the 
observatory, which are far inferior to those of other similar institutes in the 
United States. But it can also be divided into sections, so the result may 
appear from time to time.” The aim of this ambitious program, he explained, 
was a “critical and independent inquiry in regard to certain of the so called 
fixed stars”. By gathering information from “hundreds of bulky volumes” 
representing nearly a century of observations around the world, coupled with 
the Dudley Observatory’s own campaign of “refined and searching 
observations”, Boss aimed to produce a general catalogue of highly accurate 
positions and motions of tens of thousands of stars. 117 

One wonders what the view of the board, and indeed of Boss himself, 
would have been if they had known that the program would take not twenty 
years but fifty, and would require not merely the present and future financial 
resources of the observatory itself, but also a whole new source of support 
that in 1887 did not even exist. One wonders also if Boss gave any thought 
to the truly unique capability of his observatory, the Scheutz calculator, and 
its possible use in revolutionizing astronomical calculation. He gives no sign 
of doing so, though that anonymous 1888 visitor did: “That large calculating 
machine on the other side of the room is too much for ordinary descriptive 
powers,” that visitor wrote. “The mute visitor wonders if Professor Boss 
ever shapes his modem calculations by that engine.” 118 

On Aug. 5, 1887, Boss was given a leave of absence to travel in Europe, 
at his own expense, to explore his plan with the leaders of European 
astronomy. This was too late to catch the major astronomical gathering of 
the year, the meeting in Paris that created the Carte de Ciel, a massive 
international undertaking to produce the first photographic sky map. Though 
the Dudley would not join that project, the Carte de Ciel underlined the 
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importance of the program Boss proposed. Photography could multiply the 
productivity of accumulating relative star positions. But it could not provide 
the fundamental system of highly accurate absolute star positions that would 
provide the reference points for mapping the sky. For such highly accurate 
positions, there was still no substitute for the methods of fundamental system 
creation that Boss was one of the handful of world astronomers to master. 
Nor was there yet a substitute for the meridian circle. A visit to Germany 
and a talk with the dean of European astronomers, Arthur Auwers of the 
German Nautical Almanac Office, confirmed him in his mission. “I spent a 
great deal of time with Mr. Auwers,” he told Holden in January, 1888, after 
his return to Albany. “Next week I begin my proper motion observations.” 119 

Boss later shared more of the thinking that led him to his new 
program. 120 “The immediate stimulus to the present line of investigation at 
the Observatory originated in 1887, and was an outgrowth of the “Zone- 
work” so called, to which allusion has already been made. When the results 
of measurements upon the positions of about 8000 telescopic stars had 
become known, a detailed comparison of these with observations made in 
the past showed that the faint, telescopic stars participated in the parallactic 
effects of the solar motion in space to a degree before unsuspected.” 

The meaning of that long sentence and the surprise it contained, express 
Boss’s big idea. The surprise was that so many of the stars that appeared 
faint, even in a telescope, appeared to move relative to other nearby stars. 
That is, the angular separation between these faint stars and their neighbors 
changed slightly, but measurably, over years or decades. This “proper 
motion” of the stars had been discovered by Edmund Halley back in 1717. 

In the conventional view of the 1880s, all stars were pretty much the 
same size and intrinsic brightness. Those that appeared faint did so because 
they were far away. And if they were far away, they should not show 
measurable proper motions. Conversely, in the conventional view, most stars 
that appeared bright did so because they were close. So they should exhibit 
substantial proper motions. But while many faint stars exhibited surprisingly 
large proper motions, many bright stars exhibited proper motions that were 
surprisingly small. 

Today this is explained by identifying many of the stars that appear 
brightest to an earthbound observer as “giants”, huge in size even by star 
standards, and very far away. But in 1887, such a category of giant stars was 
only dimly suspected. 

To understand this surprising lack of correlation between brightness and 
proper motion, Boss asserted, a lot more measurements of proper motions 
would be needed. This in turn required determining the precise positions of 
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the numerous dimmer stars, in addition to the fewer bright ones. The best 
way to measure accurately the positions on the celestial sphere of these stars 
was with a meridian circle. Boss proposed to combine the Dudley 
Observatory’s own measured star positions with the best measurements 
made at other observatories since astronomy had become an exact science in 
the 18th century. The Dudley Observatory would thus eventually provide a 
General Catalogue of the positions of several thousand stars (at first the 
number was not precisely specified) down to the seventh magnitude in 
brightness. These positions would be of sufficient accuracy that proper 
motions could be measured. So the program would provide a huge increase 
in the number of known proper motions. In place of the current dozens of 
proper motions, astronomers would have thousands. 

But why bother to accumulate thousands of proper motions? Here 
another of those phrases in that long sentence comes into play. Having many 
proper motions would make possible a great improvement in the 
measurement of the “solar parallactic motion” 

This is the motion of the sun with respect to its stellar neighbors. Its 
determination rests on a brilliant insight of some eighteenth century 
astronomers that was first put into practice by William Herschel. That 
insight taps a special effect familiar to modem movie viewers. The special 
effect used in science fiction movies to indicate that a starship is moving 
rapidly (for example, has just gone into “warp drive”) features streaks of 
light on the observer’s left moving to the left , and on the observer’s right 
moving to the right. They appear to diverge from a point directly ahead of 
the starship, and to converge on a point directly behind it. They represent (in 
vastly exaggerated length) the stellar proper motions that might be observed 
by someone who is moving rapidly relative to a system of nearby stars. A 
real life version of this same illusion is also seen by the observers of a 
particularly abundant meteor shower. 

Herschel had recognized that if the sun itself is moving through space 
relative to its stellar neighbors, the apparent paths those neighbors marked 
out on the celestial sphere over many years would show this effect. The 
point on the celestial sphere from which those stellar paths appeared to 
diverge would mark the point on the celestial sphere toward which the sun is 
heading, relative to its neighboring stars. In addition, by measuring the size 
of the observed proper motions, combining those measurements with 
independent estimates of the distance of some of those stars, and using 
statistical analysis, one could calculate the speed, again relative to those 
neighbors, with which the sun was moving. 

This would provide a new baseline for measuring the distances to the 
sun’s surrounding stars. The main baseline used until the 1880s, the distance 
between extreme points of the earth’s orbit around the sun, was of fixed size. 
This new baseline, by contrast, would grow over time, as the sun moved. 
That lengthening baseline would make possible the measurement of the 
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distance to more and more stars. (This distance measurement was, however, 
only statistical. Due to the motion of the stars themselves, it could not yield 
the distance of any one individual star.). In a few centuries, it appeared in the 
1880s, a substantial fraction of the entire universe of stars might be brought 
within range of distance measurement. 

Not that all this would be easy. It would require a precision of both 
observation and calculation at the very limits of the possible. Attempting to 
use the observations of even the best observers of the past, such as Lalande 
and Bessel, to compute the solar parallactic motion led to discrepancies 
.These discrepancies were, Boss wrote, “calculated to produce a feeling of 
hopeless uncertainty when one is dealing with the smaller proper motions of 
the telescopic stars.” 121 

However, the situation was not really hopeless. By taking as many as 
possible of the best observations made by the world’s best astronomers, and 
devising mathematical corrections that would bring them into accord with 
one another, that uncertainty could be overcome. The proper motions of the 
faint stars could be reliably calculated. 

This was Boss’s big idea. What made it big was not its originality. It was 
becoming obvious to the small circle of world class astronomers who 
thought about such things that the solar parallactic motion was a potentially 
valuable yardstick, that proper motion measurement was the route to such a 
yardstick, and that meridian circle observation were the best way (at present) 
to make such proper motion measurements. 122 

What was big about the idea was the labor it entailed. A General 
Catalogue of tens of thousands of stars was the sort of thing that most 
astronomers wished that somebody else would do. Boss chose to put himself 
in the role of that somebody else. 

In that role, he had a distinguished rival. Professor Edward Schoenfeld, 
Director of the Bonn Observatory, and successor to the great star-mapper 
Argelander, had also taken on the task of collecting proper motions. 
Schoenfeld had also launched in 1881 a survey of the southern stars, a task 
he pursued alongside his proper motion work. “The over-exertion of these 
ten years,” wrote a colleague after Schoenfeld’s death in 1891, “probably 
laid the foundation for this subsequent illness.” His departure from the scene 
would increase the opportunity for Boss to move to the forefront. 123 

Boss had considered other possible roles for the Dudley. He understood 
that newer techniques, such as stellar photography and spectroscopy were 
keys not only to future star position measurements, but also to understanding 
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how stars were created and how they evolved. But photography and 
spectroscopy were costly. They depended much more on clear skies and a 
telescope of great light gathering capability than did meridian circle work. 
There was no way for him to launch efforts in this newer astronomy at 
Albany. 

Boss put it this way. “The whole difficulty may be summed up this one 
statement: Nearly all the truths in astronomy easy to find have already been 
found out. The present generation of astronomers must look sharper, 
measure with greater skill and better instruments, make more figures, be 
mathematically more thorough, and in general work harder.” 124 The Dudley 
Observatory is guided, he concluded, by “the adaptability of our means for 
the work.” 

Those means centered on the Olcott Meridian circle. It was, he wrote, 
“the finest instrument in the world of its type at the time of its construction.” 
It is, he added, “still capable of good work”. The good work Boss had 
already done with it, along with his calculations on the declinations of the 
northern stars, earned him the honor, in 1889, of election the National 
Academy of Sciences. He now proposed to build on that reputation and 
commit the rest of his career to creating a catalogue of stars that would help 
his successors understand the structure of the universe. 

However, if good work toward that goal was still possible, it would not 
be easy. Assistant Egbert had been let go due to lack of funds in early 1888. 
The staff again consisted of the director and janitor. “The observatory treats 
me well enough,” Boss wrote to Holden in 1888, “but a man feels rather 
weak, astronomically speaking, when he is single handed, for there is so 
much that can be done with “Chinese cheap labor” upon which it seems a 
shame to waste better talent. However, I got a new lease of health and 
energy, not to say boyish ambition, from my sojourn abroad.” 125 

Summing up the situation to his trustees in 1889, his tone was more 
businesslike. He reported to the trustees that the Dudley’s endowment stood 
at $83,000 and annual income slightly less than $4000. There are fifteen 
observatories engaged in real astronomical research in the U.S. in 1889, he 
told the trustees, and Dudley ranks 15th in tenns of funding and staff. Its 
total income, he claimed, was less than the salary of the director of the Lick 
Observatory or Harvard Observatory. Its endowment “is not much over one 
tenth of that which is at the disposal of the Harvard College Observatory.” 126 

Boss now had a critical decision. Should he carry out his great plan 
under these inauspicious circumstances in Albany, or to find another more 
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suitable post. He appears to have, simultaneously, tried both . 

On one hand, he energetically returned to the meridian circle. 
Observations he made from 1887 to 1889 strengthened his resolve to carry 
out his big plan. “There appears to be a number of reasons why it is desirable 
to undertake this determination,” he wrote in 1889 about computing more 
accurately the sun’s parallactic motion. “That the motion of the sun through 
space is an important factor in producing systematic apparent displacements 
of stars having sensible proper motions may be regarded as a well 
established fact. But it is also quite possible that important systematic 
displacements of such stars may also be due to causes which have thus far 
escaped the search of analysis. The probable existence of such influences is 
likely to be established through radical variation of the circumstances 
through which we arrive at successive determinations of the apparent solar 

• **197 

motion. 

In 1889 he would publish a paper showing that of 1000 or so stars in the 
Albany Zone, fully 296 have proper motions of more than 10 seconds per 
century. 128 His findings strengthened his view that proper motion was a 
better indicator of stellar distance than brightness. “We must, therefore, 
suppose that both the size and intrinsic brilliancy of the stars, which we see, 
vary to an enormous extent, and in a degree sufficient to render the criterion 
of brightness of very little value at all when considered apart from proper 
motion,” he concluded. This assertion also would gain abundant 
confirmation in the years ahead. 

Steadily, Boss sharpened his plan, and gained resources with which to 
carry it out. In late 1889, he hired a new student assistant, Sidney J. Lochner. 
In 1890 three trustees agreed to form a committee to seek funding in New 
York City to support proposed future researches. He planned a series of 
publications, spaced at intervals of about five years, that would steadily 
build the capability to carry out the great Catalogue . He read a paper on the 
first of these efforts, “Preliminary studies on the sun’s motion and 
distribution of stars”, at the April, 1891 meeting of the National Academy of 
Sciences. In June, 1891, $1000 from that Academy’s Bache Fund was 
appropriated to him for proper motion researches. 

On the other hand, telling Simon Newcomb that he was “tired of 
Albany” Boss entered into the campaign to turn up a new job in a better 
location.. By late 1890, these efforts appeared on the verge of success. “In 
case I should leave here would you feel inclined to take charge of matters at 
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the DO?” he wrote to his former assistant Tucker in October of that year. 129 

Elaborating on the situation in a letter to Holden at the same time, he 
added “there is no astronomer in the country at present in a more uneasy and 
unsettled frame of mind than I am at this present moment., i.e., in these 
present weeks and months. I see clearly that I must get out of here as soon as 
I can. In a very few years more, the means of this institution will get below 
the living point. Even now I must do much outside hack work to keep my 
nose above the financial waters. So, evidently, some thing ought to be done 
and that pretty soon. Thus you see, I have a pretty big personal agitation on 
hand.” 130 

“I will also say in confidence,” he told Tucker, “that there is a serious 
effort on the part of friends unaided thus far by me to place me in still 
another position. So, while these are all as yet castles in Spain, and while I 
may remain here all my life, there is a bare possibility that I may go away, 
and possibly on much shorter notice than I can now really anticipate ... No 
one here has the slightest suspicion.” 131 

Exactly where Boss initially aimed at going in 1890 is nowhere stated in 
his correspondence. But indirect evidence suggests it involved a joint project 
with Simon Newcomb to determine more accurately the precssion constant 
and to prepare a catalogue of some 1000 standard stars. “Whatever is done,” 
wrote Newcomb to Boss in 1891, “we should work together.” 132 However 
the money that Newcomb was hoping to get from the government did not 
materialize, and Boss’s dreams remained unrealized. “It would be tiresome 
to relate all the ins and outs of my plans and failures,” he summed up to 
Tucker two years later. But meanwhile, those two years from 1890 to 1892, 
had seen his own personal quest for a new position tangled up in a larger 
campaign: another effort to bring the Naval Observatory under civilian 
leadership. 133 

This effort had begun back in the 1870s, By the 1890s it had become a 
complicated web of conflicts of interest. The astronomers who petitioned for 
this change tried to put their case on the high ground of scientific excellence. 
But most of them, including Boss, had personal stakes. For example, many 
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of the astronomers sold time signals to their local communities, and they 
wanted to reverse the recently adopted decision of the Naval Observatory to 
distribute such signals for free via Western Union. Boss, though himself a 
seller of time, had a different conflict. The Naval Observatory had become 
the focus of his job seeking efforts. 

He initially sought to join the Naval Observatory as a mathematician, a 
post that would enable him to carry on his proper motions and cataloging 
project. This did not suit Simon Newcomb, who said that Boss was too old 
and too eminent for such a post. With his talents in organization and 
communication, he would be better suited to the job of civilian director of a 
newly reorganized National Observatory. Boss soon became Newcomb’s 
and Holden’s candidate for this not yet existing position. 

Boss was flattered, but reluctant. “I am quite free frankly to admit,” he 
wrote Holden, “that, at some future time, I might hail with great satisfaction 
an appointment to the direction of that observatory; but I can say in all 
sincerity that I do not wish it now. I have been asked to become a candidate 
on two or three occasions recently by individuals feeling somewhat as you 
about all of the veterans. But I do not quite share in those feelings in the first 
place; and in the second, the one thing I long for is a somewhat better 
opportunity to do personal work aided by two or three computers (or more if 
I can get them) for ten or fifteen years to come, until I can pry into the 
sidereal system a little for myself. Nothing short of some imperative 
necessity, such as earning a living, could tempt me away from this plan .” 134 

He stuck to this position, bending only to the extent of willingness to 
accept the post of assistant director under the man he though best suited for 
the directorship, Benjamin Gould. Such arrangements remained 
speculations, however, unless the astronomers could get the U.S. Congress 
to change the management of the observatory from naval to civilian control. 
To make this happen, historian Howard Plotkin reports in his very thorough 
and well documented account of the controversy, “Lewis Boss of the Dudley 
Observatory emerged as the leader of the movement at this time.” 

Here he put to work the skills he had gained as Albany political partisan 
and newspaper editor. His efforts ranged from personally lobbying 
congressional leaders to writing and publishing a pamphlet detailing his 
views on the clash between the naval and national approaches to the 
Washington observatory. In his communications he was often candid and 
critical, rather than conciliatory and diplomatic. “I see no more 
administrative consistency in the appointment of a Naval officer to manage 
the investigation department of the national observatory,” he wrote to the 
Naval Observatory’s superintendent, “than I would see in the appointment of 
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an astronomer to command a ship.” 135 

He had by then become optimistic about the prospects for a true national 
observatory. This idea had, however, to pass scrutiny by Congress. In 
January, 1892, he traveled to Washington to testify to congress and lead the 
astronomers' lobbying effort. 

Here Boss was out of his depth. He proved no match for the 
heavyweights in Washington. Defenders of the current Naval Observatory, 
such as Democrat Hilary Herbert of Alabama and Republican Henry Cabot 
Lodge of Massachusetts, easily killed the bill the astronomers championed. 
Boss blamed this defeat on Lodge, whose brother-in-law was a naval officer 
who had run the Naval Observatory. But, as mentioned, there were plenty of 
conflicts of interest on both sides. 

In failing to oust the Navy, Boss was in good company. Even a President 
of the United States would later allegedly prove unable to prevail against 
bureaucratic inertia. “If I could change the Naval Observatory into a bureau, 
with a scientific professor at the head of it, I would do it tomorrow,” 
President William Howard Taft is quoted as telling a group of astronomers 
(the quote is in the 1912 volume of the Publications of the Astronomical 
Society of the Pacific, 24:89), “but there are conservative gentlemen 
connected with the co-ordinate branches of the government that prevent it.” 
This situation continued, and as the nation entered the 21 st century the Navy 
still owned the observatory. 

Even while enmeshed in this campaign, Boss had begun exploring yet 
another way to realize his dream. After what he described as “a somewhat 
prolonged consideration of the question”, he began unveiling that approach 
to the trustees of the Dudley Observatory on Jan 27, 1892. “There is no 
occasion for concealing the fact,” he began, “that the Dudley Observatory 
was for a long time regarded as virtually dead.” 136 

Returning it to life required finding a niche. “In equipment the Dudley 
Observatory would generally be regarded as behind the times. It has no 
powerful telescope, no telescope adapted to the use of the spectroscope, no 
spectroscope, and no telescope suitable for use in astronomical 
photography.” Therefore, he concluded, “In our present situation, good 
judgment suggests that we are likely to be more serviceable in the progress 
of science if we place our work of observation in a role of secondary 
importance. Accordingly, we have directed our attention to the stars which 
are known to be in motion sufficiently apparent to be demonstrable at the 
present time.” This program of research would bring to the fore the Dudley’s 
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two main assets: the Olcott Meridian circle and the abilities of Lewis Boss. 

Both, however, depended on putting the observatory in a better location. 
“Proximity to four tracks of the New York Central” was, Boss wrote 
“decidedly inconsistent with the higher uses of an instrument like the Olcott 
Meridian Circle.” (He did not add the obvious point that a home too near the 
tracks was also inconsistent with the higher uses of Lewis Boss). He 
concluded that: “Moving to a new site would give Albany an institution in 
which it “has some right to take pride.” 

He had, he went on, done more than merely reach this conclusion. He 
had negotiated with the city, without even asking the permission of the 
trustees, and come up with a new location. The city authorities had told him 
that Albany would purchase the current Observatory property on Goat Hill 
in exchange for $15,000 plus new land in the fashionable southwest comer 
of Albany “free from any probable future disturbance from railroads or 
manufacturing plants.” 

Certainly Boss’s negotiating with the city to dispose of the current 
Observatory site without even consulting the trustees was as high-handed as 
anything Gould had ever been accused of doing. But Boss had built up trust 
for fifteen years. He was now able to gain a payoff. The minutes of the 1892 
board meeting record that “the Board heartily approves the recommendation 
of Director Boss.” 

The move would cost some $30,000. Boss had also found a source of 
that money. Catherine Wolf Bruce, a wealthy and reclusive resident of New 
York City, and a major patron of astronomy, was willing to give $25,000 to 
Dudley, if the City of Albany would match it. Boss would state in 1898 that 
a main cause directing Miss Bruce’s generosity toward the Dudley was 
Benjamin A. Gould. Benjamin Boss would attribute the gift “to his 
[Gould’s] efforts alone.” This last service to the Dudley, given the bitterness 
of the earlier controversy, is a remarkable testimony to Gould’s devotion to 
astronomy. 

Miss Bruce would eventually donate $35,000. Others, mainly trustees, 
gave $20,000 more. As Huybertie Pruyn, Albany socialite and daughter of 
J.V.L. Pruyn, noted, “people began to be interested in the nearly forgotten 
Observatory” 138 

The Pruyn family was at the head of the list of these interested citizens. 
Robert C. and Charles L. Pruyn provided a new equatorial 12 inch telescope, 
to be named for their father Robert H. Pruyn. (The younger Robert, who had 
succeeded his father as president of the Commercial Bank of Albany, was 
himself an enthusiastic amateur astronomer, who claimed to have seen the 
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fifth moon of Jupiter through his private telescope before its official 
discovery in the 1890s). John, Dudley and Frederick P. Olcott, the sons of 
Thomas Olcott. provided the means for modernizing the meridian circle and 
putting it in a special isolated building. In the summer of 1 892, Lewis Boss 
could be seen on the southwest side of Albany, at the site of the old Alms 
House, personally surveying the 5.8 acres of grounds of the new location of 
Dudley Observatory. 

By his personal energy and commitment, he had sold an idea very 
different from the one Olcott and Armsby had championed. It would 
contribute only marginally the immediate glory of the city. No equivalent of 
Edward Everett would come to Albany in 1 892 to proclaim the accessability 
of astronomy to the unschooled. Instead, the new observatory, with its 
utilitarian rather than monumental architecture, and its forbiddingly 
mathematical research program, was a citadel of professional science. 

It was equally remote from political authority. Albany in 1878 had 
become the first major American city to have an Irish mayor, preceding 
Boston. Many of the city’s new business and political leaders were of Irish 
and German descent. True, the city’s rising political leader of the 1890s, 
Billy Barnes, was a WASP Republican, a Harvard graduate and a fancier of 
the classics. But he was building a political machine reminiscent of New 
York City’s Tammany Hall. Lewis Boss, a Republican of an earlier 
generation, would throw his support briefly behind a refonn coalition in 
1895, with no success. In the years that followed, civic science would not 
rise high on the agenda of city’s new leadership. 

Though a professional in science, and a master at institutional 
entrepreneurship, Lewis Boss proved an amateur in the wider realms of 
politics. His brief electoral and journalistic excursion of the 1880s was not 
repeated. Albany was in the 1890s embarking on what would be the longest 
stretch of boss rule experienced by any American city, lasting nearly to the 
end of the twentieth century. The political machine would blend Irish 
immigrants with Albany patricians, including a long-serving mayor who was 
the direct descendant of Erastus Coming. But for the next half century, no 
local political leader would grace the Dudley Observatory's board. Instead, 
the scions of displaced elite families, such as Olcotts, Pruyns, and even a 
descendant of James Fenimore Cooper, would fill those board posts. Such 
social leaders were no longer battling to fill a leadership vacuum. That 
vacuum was instead being filled by the leaders of the political machine. This 
growing political irrelevance did not at first prove to be a disadvantage. 
Lewis Boss was able to secure the Dudley Observatory a new location while 
avoiding a repeat of the social friction of the 1850s. But the Observatory was 
no longer seen as a crucial element of the city’s image. 

The major problem that observatory now faced, however, was neither its 
civic reputation nor its location. It was Boss himself. He was no longer the 
man in his prime who had carried out the zone work in the early 1 880s. 
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Tucker put it this way. “His ailments were chronic and severe, and had 
been complicated by the entirely sedentary habits he had fonned in much 
earlier years by neglect of ordinary precautions in his manner of living, and 
especially by periods of excessive application to work.. .sudden and severe 
attacks had often led to temporary collapse. He finally and somewhat 
admitted his defiance of all laws in manner of life.” (Based on Tucker’s 
earlier letters, this defiance seems to have consisted of heavy smoking, total 
lack of exercise, and moderate drinking). 139 

Professionally too, he would come under siege. In the 1890s, Boss 
found himself aligned with Newcomb, Gould and Seth Carlo Chandler 
against a new wing of U.S. astronomy, led by George Ellery Hale and 
Edward Pickering. This new wing was launching the science of astrophysics 
in the U.S., in much the same way that earlier pioneers such as Gould had 
launched the “new plan” astronomy now called astrometry half a century 
earlier. The commitment Hale brought to astrophysics matched Boss’s to 
astrometry. The resources Hale brought far outmatched those of Boss. With 
no financial resources of his own, Boss continued to beg for a share of the 
old wealth of Albany and New York City. Hale, the son of a wealthy 
elevator manufacturer, could not only draw on his own resources, but then 
move up the national scale, tapping the wealth that John D. Rockefeller 
poured into the University of Chicago, and getting an observatory endowed 
by street railway magnate Charles Yerkes. 

So in 1892 Boss had compiled a strong record of achievement, and had 
demonstrated great administrative skill. He had earned a prominent position 
among the nation’s astronomers. He had secured trustee approval for both 
for a new observatory and a new observing campaign. But he also faced 
health problems, status slippage within the astronomical community, and 
continuing financial uncertainty both personal and professional. 

By committing himself to his plan for a General Catalogue, he had 
chosen to run a marathon. Would he make it? 
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Over the next two decades, Lewis Boss would defy the odds. He would 
turn the Dudley into a model of what a later historian would describe as “the 
industrialization of astronomy”, a pioneering effort at big science. 140 

The labels are illuminating, but also a bit misleading. The Dudley stayed 
middle-sized and simple by twentieth century industrial standards. It would 
better be described as a pre-industrial workshop, similar to the imagined 
18th century pin factory described by the economist Adam Smith, where, 
despite the use of only the simplest of tools, division of labor enabled 
remarkable efficiencies. 

At the new Dudley Observatory, a few astronomers would continue the 
exhausting combination of boredom and concentration that was meridian 
circle observation. Other people, mostly female, would work long and hard 
at repetitive number crunching, long before the computer mechanized 
calculation. Sometimes paid by piecework, their effort was more like the 
sweatshops of America’s cities than its great mechanized factories. Rather 
than pins or shirts, they turned out star positions that would, Lewis Boss 
hoped, stand the test of time. 

But that role was still in the future on November 8, 1893, when the 
Dudley Observatory formally dedicated its new site. Echoing the earlier 
inauguration in 1856, the National Academy of Sciences met at Albany in 
1893. The assemblage was addressed by the nation’s most famous 
astronomer, Simon Newcomb, and entertained at the home of Mrs. J.V.L. 
Pruyn, a survivor of the Albany of the 1850s. 141 

The new building had been designed from the first with a particular 
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astronomical role in mind. The observatory building was red brick, in 
Romanesque style, measuring 20.7 by 10.7 meters. It consisted of two 
stories and a high attic ,all, Boss reported “pleasing though simple.” 
Attached to the western comer was a round tower supporting a dome for the 
equatorial telescope. Within the building were three convenient and well 
lighted computing rooms, as well as a laboratory and a library. 

The six acre site also held a red brick astronomer’s dwelling in the 
Romanesque style. About 50 meters south of the observatory stood a 
building measuring 7.3 x 6.7 meters, “framed of iron, very strongly made, 
and securely anchored to a stone foundation.” That foundation featured “two 
large monoliths each weighing eight tons,” carefully set, under the personal 
direction of Lewis Boss in a four day installation process, to be “truly 
adjusted to the cardinal points of the compass.” 142 



I 




The second Dudley Observatory, 1893-1965 
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This apparently subsidiary building was, in reality, the heart of the new 
observatory, the meridian circle house. Here the Olcott Meridian Circle 
would be aimed once again at the stars. This time observers would scan not 
merely a single zone, but as much of the heavens as was visible from 
Albany. They would pinpoint the locations of some 18,000 stars. 
Astronomer Joseph R. Eastman had told the AAAS in 1892 that although 
there were about 60 transit circles in the world, of which 15 were capable of 
the highest class work, “at the present time there is no general fundamental 
work in progress.” The need for a new fundamental catalogue , Eastman had 
declared, “must be plain to every astronomer.” Now, at Albany, one of those 
astronomers, Lewis Boss, was in position to meet that plainly evident 
need. 143 

So Albany was back in the major leagues of astronomy. But it was a 
different Albany in 1893 than in 1856, both scientifically and socially. On 
the scientific side, the ranks of the National Academy showed Albany to 
have long since abandoned any claim to be a major scientific center. In 
1890, only Boss and the now ancient paleontologist James Hall represented 
New York’s capital city as Academy members. This compared to 22 
residents of Washington D.C., 20 of Boston and Cambridge, 13 from New 
Haven, 10 from New York City, 9 from Philadelphia, and three from 
Baltimore. 

The NAS may have remained an East Coast club. But astronomy was 
moving west. The Lick Observatory was finally operating. It would spend, a 
decade on internal bickering, but ultimately would fulfill its potential as a 
place for looking deeper into the skies than could be done in the East. The 
Yerkes Observatory that the University of Chicago built at Williams Bay, 
Wisconsin, also combined big money, a powerful telescope and dark skies. 
George Ellery Hale, the moving force behind the Yerkes Observatory as well 
as the emerging discipline of astrophysics, would soon move on to 
California and Mt. Wilson. As he did, he and his generation would leave the 
astronomers belonging to the NAS, such as Boss, Chandler, and Newcomb 
increasingly peripheral to both the geographical and the intellectual center of 
American astronomy. 

Back at Albany, the excitement of the dedication soon subsided into the 
reality of large challenges and small budgets. There was a year’s work ahead 
to get the Observatory up and running, and years of work after that to assure 
that the Olcott Meridian Circle was capable of making first class 
observations. In spite of the generosity of Miss Bruce and the trustees, the 
endowment was still only $120,000 in 1894, which meant an income of only 
about $6000 a year. Boss could begin his new project aimed at successively 
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more comprehensive catalogues only in what he later described as a 
“desultory way”. In July, 1894, he admitted that “by many experienced 
astronomers this undertaking on the part of an Observatory of our limited 
resources would be regarded as over ambitious and likely to result in failure. 
But nothing great is ever accomplished without something of the spirit 
‘nothing venture, nothing gain’.” 144 

To carry out his program, he estimated, would require quadrupling that 
annual income. There appeared no prospect of doing so from local sources. 
Minor contributions might be available from the Naval Observatory or the 
National Academy, but nothing large or sustained loomed from either of 
those. Nevertheless, he pushed ahead with his plan. 

In 1895, three “diligent assistants” joined the staff. One would quickly 
depart, but the other two, Arthur J. Roy and William B. Varnum, would stay. 
They would spend their entire working lives at the Dudley, mastering and 
applying the arcana of astrometry. Increasingly, they would be the 
Observatory’s hands and eyes, as Boss found it increasingly difficult to use 
his own with the energy he had shown in the past. 

Varnum appears to have been Boss’s left hand man, a conscientious 
worker who did what was asked of him. “He is a cracking good observer and 
computer, and a good fellow generally”, Boss would later say of him. Roy 
was the right hand man, the top assistant, and later, when more employees 
came on board, foreman of the calculation and Catalogue production line. 
“Roy has been my chief reliance,” Boss would later write. 145 

That chief reliance was willing to dedicate his career to Boss’s great 
plan, even though sometimes seeing his loyalty go unrewarded. In 1908, 
when the Dudley created a South American Observatory, Roy was passed 
over for director of that effort for a more experienced outsider with stronger 
research credentials, Richard Tucker. In 1912, when he applied for the post 
of director of the Dudley itself, Roy was again passed over in favor of the 
younger and less experienced, but apparently better prepared and clearly 
better connected Benjamin Boss. Roy worked on loyally and diligently, if 
not always cheerfully, in the face of these disappointments. He would 
complete his career at the Dudley Observatory in 1933, and then live to see, 
at age 67, the General Catalogueue, to which he was one of the prime 
contributors, roll of the press. 

In 1895 the new team set to work. Its first major task was re-determining 
the errors introduced by the slight bending, or flexure, of the meridian 
circle’s metal tube, and by inaccuracies in the markings on the circles (called 
division errors). This job was later described by Boss as “fourteen months’ 
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convict labor for four persons.” But it laid the groundwork for 6391 
observations of the stars in 1896, the most since the early 1880s. This was 
followed by 8468 observations in 1897. These observations were initially 
aimed at a belt of sky 20 degrees south of the equator, a region too far south 
for most European observatories. 146 

Observation was only part of Boss’s great plan. The complexities of 
calculation presented a much greater challenge. The basis of such 
calculations was the specification of mathematical methods for defining a 
fundamental system of stars. This in turn would serve as a reference frame 
on which to base the thousands of other star locations that could be 
determined with the meridian circle. 

Boss’s new observatory perhaps emboldened him to take on one of his 
mentors and the dean of American mathematical astronomers, Simon 
Newcomb. The confrontation has been described by a later historian as a 
“harsh attack”. 147 

Newcomb had proposed at an international conference of astronomers in 
Paris in 1896 that the observatories of the world agree on a single set of 
fundamental constants, ones Newcomb had developed, for determining the 
positions of fundamental stars. Boss disagreed. Newcomb’s determination of 
the constant of precession could be improved on, Boss argued. Those 
improvements, he asserted, would be based in part on new programs of 
observation now underway, such as the one being launched at the new 
Dudley Observatory. Standardization was premature. For now, the constants 
should be left unchanged. 

For the future, Boss saw an opportunity for a major increase in the 
accuracy of fundamental systems by combining good observations taken half 
a century ago with even better new ones. “The period 1820-1850 is richer 
than any other in the history of astronomy in fundamental determinations of 
a high class”, he wrote, citing the work of Bessel, Argelander, and others. 
Combining these with “good modem determinations, ranging in mean epoch 
from 1875 to 1900” would enable both an improvement in the determination 
of precession, and a big increase in the number of proper motions. With this 
expected harvest of new observations under way, and not due to be 
completed for at least ten years, “the present time,” he concluded, “seems to 
me singularly inopportune for the adoption of a new evaluation of the 
precessional motion.” 
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The point remained controversial, and there was no definitive settlement. 
“In their famous controversy over the precession constants,” astrometers 
Emma Williams and A.N. Vyssotsky later concluded, “neither Lewis Boss 
nor Newcomb can be said to be victorious. It is true that Newcomb managed 
to have his values adopted by the various nautical almanacs, but, on the 
other hand, Lewis Boss made his point that it would have been better for 
fundamental astronomy to leave the former constants unchanged.” His 
willingness to challenge Newcomb, along with his earlier championing of 
the efforts to create a national observatory, clearly show Boss’s self 
confident emergence as a leader of the American astronomical 

148 

community. 

Whether Newcomb’s constants were accepted or new ones sought, the 
calculations applying them would be long and tedious. Twenty or more 
person hours of calculation had to follow every hour spent at the telescope. 
Beyond that lay the enormous task of comparing the observations of each of 
thousands of stars by all the world’s great observatories in all the years since 
astrometry had become a science. 

Boss noted in January, 1898, that if the Dudley Observatory team 
stopped observing now, they would have in possession material for a 
catalogue of 7000 stars— but it would take two years just to do the 
calculations these observations required. He envisioned a solution. “Our 
work is at a stage that would benefit from unskilled labor,” he told the 
trustees. The observatory needs “means for the employment of assistance of 
this kind”. The trustees were supportive. In 1899, they voted $1200 to pay 
for bringing computations up to date. In 1900 this was supplemented by 
another $1000 from the Bache Fund of the National Academy of Sciences. 149 

In that same message to the trustees, Boss laid out explicitly the two 
rules that guided him in his campaign. First, arrange the work in a series of 
steps, each of which is a distinct contribution by itself. This modular 
approach led to the second rule: “I shall not in advance promise to 
accomplish more than one of these steps.” 

Boss kept to his plan. Operate the observatory as economically as 
possible.! Boss to Warner & Swasey, Sept 7, 1900, on a repair needed for 
the tail piece of Meridian Circle. “I want a first class job throughout but 
without mechanical frills of any kind.”) Make steady progress, aimed at the 
distant goal of a general catalogue . Turn out increasingly comprehensive 
products every five years or so along the way. 
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Those products had begun with the Catalogue of Declinations of 1878, 
based on the fundamental system of Newcomb. It had been followed by the 
Albany Zone Catalogue of 1890, and by a catalogue of the proper motions of 
200 stars in 1892. Then, in 1899, Boss extended his fundamental system to 
right ascensions, and produced the first product of the new campaign, the 
positions of 179 “standard stars.” In 1903, he would increase this published 
list of standard star positions to 697. These stars, particularly well observed 
around the world, would serve as a scaffolding on which to build the next 
step, a Preliminary General Catalogue of some 6000 stars. Here the 
observations of some 50 observatories would be combined into the world’s 
most accurate compilation of star positions suitable for proper motion 
measurements. 

Meanwhile, the ultimate goal of the campaign, and its expected cost, 
kept growing. As the Dudley entered the twentieth century, that goal would 
become a General Catalogueue of 20,000 stars, building on the observations 
of well over 100 observatories, expected to cost a total of $40,000 to 
complete. Where would that money come from? 

Just at this point, in 1901, a supernova of funding burst into the 
American scientific sky. “I, Andrew Carnegie of New York, having retired 
from active business and deeming it to be my duty and one of my highest 
privileges to administer the wealth which has come to me as a Trustee on 
behalf of others” expressed “the confident belief that one of the best means 
of discharging that trust is by providing funds for improving and extending 
the opportunities for research in this country”. 

Carnegie backed up those fine words with decisive action, transferring 
$10 million of Registered Five Percent Bonds of the United States Steel 
Company to the Trustees of a newly-created entity of a type and scale never 
before seen in the U.S. or perhaps the world. The Carnegie Institution of 
Washington would become almost overnight the world’s largest non- 
governmental supporter of scientific research. 150 

In creating that institution, Carnegie rejected such tempting alternatives 
as endowing a new national university. He proposed instead to fund research 
at existing institutions, including observatories, in a wide range of fields, 
including the study of the stars. 

This was a huge boost for research in the United States. Viewed from the 
narrower confines of the Dudley Observatory, Lewis Boss saw, at age 55, a 
last chance to fulfill his dream. On Jan. 31 1902 he wrote that “I hereby 
make application for an appropriation from the Carnegie Institution of 
Washington” for the purpose of “finding out what meridian-observations of 
precision teach us as to the real and apparent motions of the stars and the 
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meaning of those motions in relation to the mechanisms of the heavens.” 151 

The main challenge to his hopes came from the astrophysicists, and 
particularly from Edward Pickering, director of the Harvard College 
Observatory. The new and as yet only dimly glimpsed possibilities for 
combining physics and astronomy had attracted the attention of a wide range 
of leaders in American science, from Pickering and Boss’s old mentor 
Charles Young to Hale and physicist Albert A. Michelson. The 
Astrophysical Journal, founded in 1895, was already outpacing the older 
Astronomical Journal in the number, variety and quality of its contributions. 
Pickering was a leader of large projects in photometry, spectral analysis of 
the stars, and stellar photography. He was the person called on for advice 
regarding astronomy by Daniel Coit Gilman when that former president of 
Johns Hopkins University was chosen in 1901 to help launch Carnegie’s 
new institution. 

This choice of advisor did not bode well for the Dudley Observatory. 
Since the days of Benjamin Apthorp Gould, the Dudley’s relations with the 
Harvard Observatory had been poor. 

Pickering did not share in the general admiration for Boss’s astrometry 
acumen. “Professor Boss secured an enormous number of observations,” 
Pickering would later write, “with the Olcutt [sic] Meridian Circle. This 
instrument was constructed in 1856, and he preferred it because he claimed 
the errors of its circle were known with greater accuracy than those of any 
existing instrument. The divisions, however, proved to be so faint that they 
could not be used, and an entirely new graduation became necessary. The 
only advantage of the older instrument was thus done away with, while the 
cost of a modern and much better instrument would have been only a 
fraction of the annual grant. The transit micrometer, which has 
revolutionized the sciences of Geodesy and Astrometry, and reduced the 
errors of observation about one half, was not used.” 152 

In his recommendation to Gilman, Pickering initially suggested a small 
astronomy committee, consisting of only himself, Hale, and Newcomb. 
However, he added that “if a larger committee is desired, a selection might 
be made from Campbell, Comstock, Stone, Hall, Sr., Young, and Boss.” 153 

That afterthought revived Boss’s hopes. Boss was added to the 
committee, as was Samuel Langley, a pioneer in solar physics. (Langley, 
now running the Smithsonian Institution and attempting to develop a flying 
machine, was not likely to significantly shape the committee’s 
deliberations). Boss’s position was further strengthened by the choice of 
Charles D. Walcott, a paleontologist, to administer the Institution. Boss 
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described Walcott as “an old friend of mine”, while adding that “I cannot 
bring myself to attach much weight to his judgment upon a technical matter 

,, 154 

m astronomy . 

Writing to Walcott in March, 1902, Boss was frank. “There are several 
reasons why it is most desirable that my appropriation be settled before 
autumn. One is that the observatory is now overdrawing its account at the 
rate of $1500 a year.” He added that “the trustees favored this plan about a 
year ago in the hope that before things might get in very bad shape some 
outside help might come to the observatory.” 155 

The Carnegie astronomy committee’s initial report would go a long way 
to determine whether that outside help would arrive in time. Despite their 
differences, the committee members worked harmoniously. “The members 
work well together on all scientific questions,” Pickering wrote to 
Walcott.” 156 

Boss’s main contribution, in addition to pressing his own case, was to 
urge that the committee reach unanimity and spell out its recommendations 
in detail, rather than leaving a lot of options for the Carnegie trustees. This 
advice was both sound and self serving. Left with too much leeway, the 
trustees were likely to favor glamour and discovery over catalogue 
compilation. More specifically, Boss feared they were likely to put all the 
money toward a large reflecting telescope. He had no objection to such a 
telescope. “As to the large reflectors,” he wrote, “I think Hale could take his 
five foot reflector, finished in the best manner, and do great work with it.” 
However, he wanted to make sure that the big reflector would not crowd out 
other deserving work. 157 

He succeeded in getting his views embodied in the first report of the 
committee. It contained all he could have hoped. It also offers a snapshot of 
the state of astronomy as perceived by some of its leaders in the United 
States in 1902. That science had emerged beyond the confines of the solar 
system that had occupied most American astronomers throughout the 19 th 
century. The new stellar astronomy was balanced among an established 
effort at measuring precise star positions, a recently arrived emphasis on 
photography and spectroscopy, and a coming era of giant telescopes using 
the tools of astrophysics to delve deeper into the unknown. 

“The first need for astronomy in this country, as it seems to us,” the 
report began, “is not for more buildings and instruments as much as for more 
astronomical workers,” in particular “the necessary provision for assistants 
and computers”. A second major need was the capability to make more 
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observations in the Southern Hemisphere. As for research targets, two main 
ones were identified: “the determination of the positions of the heavenly 
bodies and of their motions of every kind, real and apparent” and 
“investigations of the physical and chemical constituents of celestial 
objects.” In short, astrometry and astrophysics shared top billing. 15S 

That first report led to recommended grants to all the committee 
members, and to a few other deserving astronomical projects. These 
recommendations were next weighed against the claims of an alphabet of 
competing disciplines, from anthropology to zoology. 

Astronomy fared well. In that first year of operation, the Carnegie 
Institution distributed $200,000 in the form of 60 grants. Seven of them were 
in the field of astronomy. The largest of the individual grants in that category 
was $5000 to Lewis Boss “for astronomical observations and computations.” 

Now the bigger struggle opened. In addition to funding individual 
researchers, the Carnegie Institution intended to set up major projects 
underwriting sustained efforts in specific scientific fields. Here too, Boss 
saw Pickering as his main threat. Earlier in 1902, Pickering had suggested to 
Gilman that Carnegie use $1 million to establish a “Carnegie Astronomical 
Fund in connection with Harvard Observatory.” Later in that year, Pickering 
took that proposal to Carnegie himself. 159 

“The astrophysicists of our committee had been trying to get a large 
endowment from him,” Boss reported to Walcott, “or rather Pickering has 
been trying, after consultation with Hale and Langley who went to 
Cambridge just after our first New York Meeting. Hale has told me since 
that he thought the whole performance ill advised.” To meet this threat, Boss 
explained, “I went to see Mr. Carnegie to warn him that there were other 
branches of astronomy beside Astrophysics and that I hoped these would be 
taken into consideration.” Boss was soon able to report to Walcott that 
Carnegie had said “no to Mr. P.” 160 

Boss then went into action on his own behalf, appealing directly to Hale. 
His letter to that emerging leader of U.S. astronomy is the most revealing 
one Lewis Boss ever wrote. 161 

It did not show him at his best either as a diplomat or as a human being. 
His references to Hale’s vision problems were insensitive. “It is a pity that 
your eyes have failed to such an extent. In my work, even in 
superintendence, I find it of the greatest possible service to take part in 
details.” His comments on astrophysics were condescending. “There are 
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astronomers accustomed to the severe aspect of some of the more exacting 
fonns of mathematical research in astronomy who find it difficult to feel 
much sympathy with astrophysicists,” he wrote. “Astrophysics also has to 
labor under the disadvantage that a number of inferior investigators are 
attracted to it by its novelty. Even among its better known men there has 
been a great deal of discussion which reminds one of art criticism in its 
inconclusiveness and general futility.” 

The letter goes on to contrast Boss’s state to that of his better heeled 
astrophysical rivals. “With my restricted environment (no very rich men, and 
a public rather callous to the claims of science) and with the unattractive 
nature of my work in the popular eye, I have about given up the idea of 
accomplishing more than about one-quarter of that which I have most at 
heart.” The tone then switches to that of an elder statesman. “The longer I 
live the less I condemn a younger man of ideas for an ambition to cover a 
great deal of ground.” 

But Boss, too, had an ambition: “to collect all the most available material 
which bears on the motions of the stars for a comprehensive discussion of 
that these motions are and what they mean.” That ambition, after many 
perils, was at last within reach. “It is tantalizing to think how comparatively 
easy it is to get this evidence and that for twelve years after I was 
definitively ready to begin this work, it has been beyond my reach. The 
wasted cost of a couple of college observatories would have amply sufficed 
my needs in this line,” Boss wrote. “Do you wonder,” he added, “that the 
demon of envy is strongly developed in my character.” 

He then detailed the elements in his plan that he hoped that Hale would 
endorse and Carnegie would support. Those elements included observing 
tens of thousands of stars, both from Albany and from a station in the 
Southern hemisphere, and measuring and cataloging the proper motions of 
25,000 stars. Then he went on to reveal, for the first time, that his disciplined 
dream extended well beyond those plans. 

“In our grounds,” he wrote, referring to the Lake Avenue Observatory, 
“is reserved a site marked on the maps; “site of the great telescope.” This 
was to be a long focus refractor of 20 to 24 inches aperture “with as perfect 
clock motion as could be devised”. Its purpose was to measure proper 
motions photographically, with unprecedented precision. Through the great 
telescope, photographs would be taken of pairs of stars appearing very close 
together, and of the same apparent magnitude, but at very different distances. 
The more distant star could be used as a precise reference for measuring the 
proper motion and the parallax of the nearer, using photos taken as a triple 
exposure at three equally spaced intervals around the earth’s orbit. 

This, Boss explained, would cost $100,000 with annual support of $6- 
8000. But he was not now going to ask Carnegie for all this money. Instead, 
he was going to ask only for support in completing his present General 
Catalogueue. His letter to Hale was a plea that all of the committee members 
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similarly rein in their dreams, and share cooperatively the Carnegie funding. 

As this letter reflected, time was no longer on his side. Newcomb and 
Boss were now “elderly high priests” of astronomy, facing younger pioneers 
such as Hale. Astrometry was rapidly becoming the old astronomy, and 
astrophysics, in spite of Boss’s slighting comments, was indeed the wave of 
the future. 162 

But making this contrast too stark risks caricature. In the more complex 
truth lay Boss’ and the Dudley Observatory’s last opportunity. The most 
immediate advances in astronomy in the next decade or so would combine 
the new and the old. Studies of proper motions measured by astrometry 
would be combined with studies of radial motions based on spectroscopy to 
determine in what direction and how fast the sun itself was moving through 
space relative to its nearest stellar neighbors. Further studies would offer 
hints that the stars of the galaxy often moved together, in small scale moving 
clusters, and possibly even in vast streams on the scale of the galaxy itself. 
Statistical studies of many proper motions and parallaxes would be 
combined with understanding of stellar temperatures and spectra to 
characterize stars into classes and initiate understanding of stellar evolution. 

The old astronomy would supply important data to the new. It would 
support early research relating the brightness and color of stars. It would 
provide quantitative evidence for estimating the size of the Milky Way, the 
place of the sun within it, and how the sun and its neighbors revolved about 
the galaxy’s center. Lewis Boss would not create this understanding, nor 
always agree with it, nor live to see it come to full fruition. But his scientific 
sweatshop would be a supplier of accurate data from which portions of the 
new knowledge would come. 

So he had a strong scientific case as he continued to exercise his 
“diplomacy of a direct kind” to shape the Carnegie program. In 1903 he 
joined Hale and W. W. Campbell of the Lick Observatory as a subcommittee 
to investigate proposals for a Carnegie-funded Southern Observatory. This 
also enabled him to widen the split between those two and his old foe 
Pickering, whose efforts to make Harvard the astrophysics center of the 
world with Carnegie money had alanned the west coast astrophysicists 
almost as much as it alanned Boss. 

He played this opportunity effectively. In the end, it was not just Boss’s 
diplomacy, but also his track record and vision that earned the Dudley a 
share of the Carnegie money. He had gambled that his work was important 
enough to earn the kind of support it needed He built the new observatory on 
Lake Avenue in Albany, and to it, a decade later, the Carnegie money came. 
It came because the work he was doing was not mere mindless data 
gathering. It filled a crucial niche in accomplishing the aims of all 
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astronomers seeking to understand the stars. 

This was testified to by Herbert H. Turner of Oxford. “A couple of years 
ago,” he wrote in 1904 “many of us would have been puzzled if asked what 
was the main work of the Albany Observatory.” They were puzzled no 
longer: “the mere name of Lewis Boss is sufficient indication of the kind of 
work, and sufficient guarantee of its thoroughness,” said Turner. “He is 
correlating our fundamental star Catalogues, and extracting a standard 
homogenous system.” 163 

The “magnitude of the effort” underway at Albany impressed Turner just 
as much. Following his 1904 visit, he described “a good number of people in 
the Observatory, all busy computing and checking with noble enthusiasm. I 
have seen something of complexity at different times, but I never saw it 
better organized or its monotony treated more lightly.” 

Boss was determined that the industry and value of these Albany efforts 
would be fully recognized in the results of the deliberations of the 
Carnegie’s committee. The original Carnegie plan for larger projects, 
announced in 1905, called for ten large annually renewed grants to create 
operations that would each be Departments of the Institution. The one 
astronomy department on this list of was Hale’s Solar Observatory at Mt. 
Wilson. Boss’s work, by contrast, was described as one of six “minor 
projects” that were “worthy of mention” but of a distinctly lesser magnitude. 

This was not sufficient to guarantee the long range funding he sought. So 
Boss now put his diplomatic talents back to work. As mentioned, he backed 
Hale’s quest for a 60 inch telescope, perhaps hoping for support in return. 
He had also supported Campbell for membership in the National Academy 
of Sciences in 1902, and afterwards got from Campbell the following 
encouraging words: “I have thought many times of your long cherished 
scheme for extending your fundamental meridian circle work to the South 
Pole. I sincerely hope you are considering this in connection with the funds 
made available for scientific research by the Carnegie Institution. I do not 
know, of course, your estimate of expense, but it would seem to me that the 
Institution could do nothing more valuable than to further your purposes. 
Personally and professionally, I am just as much interested in the work that 
you are doing as I am in my own work; and if I could say anything likely to 
prove of assistance in securing funds for your purposes, an opportunity to 
that end would afford me great pleasure.” 164 

All this was not mere scientific influence swapping. In praising Boss’s 
efforts, Campbell accurately characterized the importance of proper motion 
work to the sidereal astronomy of the early 20th century. Astrometry, if no 
longer the new astronomy, was still a major source of data needed to 
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understand the universe. 

This solid potential paid off for Boss. In December, 1905, he reported to 
the Dudley’s board that the Trustees of the Carnegie Institution had 
appropriated $20,000 for the year 1906, to create an eleventh major project: 
the Institution’s Department of Meridian Astrometry at the Dudley 
Observatory in Albany, “for the support of astronomical work under the 
direction of Professor Lewis Boss, Director of Dudley Observatory, with an 
understanding to extend the same level of support each year for 10 years, a 
total of $200,000 in all.” The Dudley’s trustees voted their support of the 
plan, “including removal of the Meridian Circle to the southern 
hemisphere.” 165 

As the newly created eleventh Department of the Carnegie Institution, 
the Dudley had for the first time in its history a long tenn institutional 
connection guaranteeing long tenn research funding. Boss had, almost single 
handedly, secured the means to carry out his plan and employ “unskilled 
assistance” for calculation. 

“My plan of operations”, he had written to Chandler in January, 1903 “is 
to get the machinery in full motion for computation of positions and motions 
so that it will run of itself, with proper oversight and checks. Then I shall be 
comparatively free for other duties, including the observations that I intend 
to inaugurate in June.” 166 

He ended up, however, enmeshed inside the machinery. The Department 
of Meridian Astrometry became a sort of human computing machine with a 
card catalogue as its central memory, high school graduates, mainly women, 
as its data processors, college educated astronomers and assistants as its 
operating system, and Lewis Boss supplying its software in the form of 
detailed instructions to the team. 

From 1903 to 1909, the computer’s purpose was creation of a 
Preliminary General Catalogue, aimed at combining information from 53 
star Catalogue s to determine the exact positions in the sky, and the proper 
their motions of 6788 stars. 

The computer’s memory store, a card catalogue ultimately to include 
more than 30,000 cards, “has been prepared,” Boss wrote, “to embody, star 
by star, the observational data throughout the history of exact astronomy.” It 
was the institution’s crown jewel. A visitor noted that in case of fire, the first 
instruction to the staff was to hand the card boxes out the window, saving 
this priceless treasure. Later, the card catalogue would be housed in a 



165 Trustees’ Minute Book, Jan. 28, 1905 

166 Boss to Chandler, 17 Jan 1903, Administrative Records, Box 2, Folder 5, DOA 




Chapter 5 



101 



fireproof vault. 167 

Boss would provide the instructions for realizing this treasure’s value. “I 
have the 1400 most difficult positions practically complete, and the 2000 
others blocked out in the second important stage of computation,” he wrote 
in describing a typical procedure. He and his trusted associates would 
prepare sheets for each star, detailing the calculations that needed to be 
perfonned on it. “Roy and I are preparing these forms at the rate of 20 stars 
apiece per day.” 168 

The sheets were then passed on to the processors. “My girls will get the 
solution of the Equations about Aug. 1,” Boss wrote. “I hope, and they can 
solve about 35 per day.” 

The “girls” referred to above reflected an intellectual and economic 
reality of early 20 th century astronomy. Female labor, paid at a rate about 
half that of men with equivalent capability, was highly cost effective for 
astronomical calculation. 

While it was never true that all computers at the Dudley observatory 
were women, almost all of them were. By 1905, Boss stated, “four young 
women are now employed upon computations at this observatory, and this 
force should be enlarged. It has been found that graduates of the High 
School who have given special attention to mathematics in the school 
course, and who are quick at figures, may be extremely efficient in the 
routine computation of the Observatory. In accuracy speed and faithfulness 
they have come up to the standard. Several have tried and failed, but others 
have proved well adapted to the work.” 169 

Elaborating on this topic in a letter to Campbell in 1903, Boss wrote that 
“a large share of the routine reductions can be performed to excellent 
advantage by the employment of women computers. They are as rapid and 
accurate as men and much more patient. In copying for duplicate 
computations, and in all such work, I have found them superior to men. I 
have had five different women computers at various times and this is my 
experience. I have two now and expect to take on another after her 
graduation from college in June next” 170 

Assessing the cost effectiveness of these women workers, he went on to 
explain that “for computation of refractions, reductions to mean place, and to 
a common equinox, in application of effect of instrumental corrections, in 
solving conditional equations, and all work like these which can be 
fonnulated and done in large masses, women with the equivalent of a high 
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school education are very well suited and will accomplish more than men for 
the same expenditure. Of course, there are the same differences in 
competency among them as among men, requiring the same precautions in 
selection.” 

Calculation done at home was, like the home work of seamstresses in 
New York City, best paid for under a piecework system, Boss told 
Campbell. “ I pay four cents per star (R.A. and Deck) and have the work 
done in duplicate, costing thus eight cents per star; but I do not pay for work 
in which errors are found. This system is economical and convenient in 
every way, and suits many young persons who are living at home and wish 
to have more or less control of their own time. 1 pay 20 to 25 cents per hour 
for pure routine computers with a maximum of seven hours per day. My 
women earn about $41 per month on an average.” 

Over the decades to come, the four computers of 1 903 would grow to as 
many as twenty at a time, and a total of more than 80 over the long life of 
the project. The Department of Meridian Astrometry at the Dudley 
Observatory would be the largest employer of female computers in U.S. 

171 ^ 

astronomy. 

These women were paid, as mentioned earlier, about half as much as the 
observatory’s male assistants. They had little opportunity for advancement. 
Only a few of them were ever mentioned in the publications of papers of the 
institution. Beulah Benway got a line of thanks in the Preliminary General 
Catalogue for “the great extent and accuracy of her work upon the more 
responsible parts of the computation.” Isabella Lange, who rose to 
supervisor of the computing corps and to a salary of $2000 a year (half that 
of the astronomers, but more than that of the assistants), eventually became a 
co-author of a paper. She and fellow computer Grace Buffum would be 
chosen as part of the small staff that was to be carried on by the Dudley into 
the post-catalogue era. But most of the female computers were there for the 
money, for the 25 cents an hour wage, or that four cents a star piecework 
scale. Most stayed on typically for only a year or two. 

Compared to Harvard, the Dudley underutilized the talents of its women 
workers. Harvard’s force of spectrographic interpreters may have been 
referred to slightingly as “Pickering’s harem”. But the director of that 
Observatory, Edward Pickering, gave such assistants as Wilhelmina 
Fleming, Antonia Maury and Annie Jump Cannon, significant opportunities 
to go beyond mere data processing. Those investigators rewarded this trust 
with major achievements in understanding the significance of stellar spectra, 
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Dudley Observatory staff, ca. 1915. Back row, 1. to r., William B. Varnum, Harry 
Raymond, Benjamin Boss, Sherwood B. Grant, Mrs. Me Neil, Grace Buffum, Heroy Jenkins, 
Livia Clark, Arthur Roy. Middle row (kneeling, 1. to r.) Miss Lange, Alice Fuller. Front row 
(sitting, 1. to r.jMary Bingham, Florence Gale, Bertha Jones, Mabel Dyer 

But even at Harvard, this was unusual. “Successful researchers of 
Cannon’s or Antonia C. Maury’s calibre were more the exception among the 
all-female members of Pickering’s computers and aids in stellar 
classification in Cambridge,” one historian concludes. Another has described 
the typical Harvard Observatory women workers as “slump shouldered 
spinsters,” whose scientific interests and talent had been “long since crushed 
out of them... If they married they could be fired; if they complained about 
their low salaries, they could be fired as well .” 172 

The Dudley Observatory’s female computers do not look, in the one 
group picture of them that survives, like dispirited slump-shouldered 
spinsters. Rather, they exhibit the mix of ages, physiques and visages that 
might be seen at any small factory or office of the time. Again, the Dudley 
Observatory should not be seen as industrialized big science, but as a small 
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factory in a small city. The jobs it offered to women were typical for this 
urban employment niche. 

The talents of those women were indeed not fully challenged by the 
work they did, and none was ever promoted to the rank of astronomer or 
even assistant. In defense of the Dudley, if this indeed constitutes a defense, 
it underutilized most of its male workers as well. Everyone got ground into 
the mechanism of the human-powered computer. Hardly anybody got much 
time for individualized or exploratory efforts. Lewis Boss was no absentee 
owner. He sweated himself as much as any employee of his stellar 
sweatshop. But neither was he after 1900 a mentor or inspiration to budding 
researchers, male or female. 

Though Lewis Boss did buy and use two mechanical calculators in the 
first decade of the new century, the work of the computers was done mainly 
by hand with logarithms or trigonometric functions looked up in six place 
tables. Roy would later write of literally wearing the print off the pages of 
one such table through decades of regular use. Each calculation was done in 
duplicate to insure accuracy. “The girls expand the emphemerides rapidly”, 
said Boss of one class of calculations. “My lightning calculators solve 
equations of condition— Everything accurately checked and duplicated. All 
fonnulated and scheduled to go through like clockwork.” 

One might ask at this point whether it might have been cost effective to 
replace this human clockwork with actual computational machinery: initially 
mechanical, then electromechanical, then electronic. Even without knowing 
in advance that it would take fully 30 years to produce the General 
Catalogue, would it not have been more cost effective to spend some of 
those years developing technology to shorten the task? 

Lest this seem like pure speculation, it should be pointed out that the 
Carnegie Institution was approached with just such a proposal. In 1914, 
Edward Pickering wrote to R.S. Woodward enclosing “six samples of 
researches, mainly relating to astronomy.” 173 One of these research 
proposals came from E.V. Huntington o Harvard. It proposed a “calculating 
machine for general use”. It did not specify the details of the machine, 
noting only that “a great saving in time might thus, in some cases, be 
effected.” The reply from the Carnegie (perhaps from Woodward, but the 
signature is unreadable) was negative: “the provision of a computing 
machine for general use is, I think, impracticable.” 174 

At the Carnegie’s Department of Meridian Astrometry, this 
impracticability might not have been so obvious. However, Pickering never 
passed the idea on to Boss, and the Dudley Observatory continued to use 
humans as its calculating machines. 
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The completed calculations got a thorough checking for errors. “Vamum 
and Ben compare with observed places, and Roy and I check”, Boss told 
Chandler in December, 1903. “You can rest assured that each line of the 
Catalogue will be as solid and reliable as if we took a quarto page to exhibit 
the details of each star.” All of this, he wrote “is possible because of the 
Carnegie Institution, which pays every employee I have.” Without that 
assistance, he would not have dared to do even 10,000 stars. With it, he 
would ultimately dare more than 30,000. “What a handy work of reference 
this will be!” he exulted to Chandler. 175 

The “Ben” referred to above was a crucial addition not only to the 
computing corps but to the Observatory’s future. Benjamin Boss, born as 
noted earlier in Albany in 1880 (presumably nine months after a cloudy 
night during the first zone survey), was educated at Albany Academy and 
Harvard. He had joined his father in 1901 as an assistant, and served a three 
year apprenticeship at Albany. He then put in three years running a U.S. 
government observatory in the South Pacific until it was closed due to 
persistent unexpectedly cloudy weather. He would return in 1907 to displace 
Roy as Lewis Boss’s right hand person. 

The assistance of Roy, Vamum and Ben did not relieve the pressure. “I 
am grinding on a daily stint”, Lewis Boss told Chandler in 1 904, describing 
how he had passed up “quite a temptation” to write an elementary text book 
in astronomy “for spot cash. Lord knows I need money, all I can get; but I 
can’t have such a variety of things hanging over me... Having several irons 
in the fire sort of paralyzes me.” The work at this time of preparing his 
Preliminary General Catalogueue, was he said later, “a dead lift, an awful 
grind.” It led in 1 905 to what he later described as a “half way breakdown”. 
He concluded in 1907 that “I have a number of physical ills to bear that 
simply mean I am no longer in my thirties. No, the real trouble with all of us 
is that we can’t enjoy things with such zest as we used to. We are troubled 
with doubts.” 176 

In spite of those doubts, he pushed ahead toward completion of that 
Preliminary General Catalogue of 6188 stars. Letters and requests indicate 
that it was eagerly awaited. Even before he finished it, however, he launched 
the much larger effort that was to follow. A crucial phase of that larger effort 
was moving the Olcott Meridian Circle temporarily to the Southern 
Hemisphere. 

That removal had been implied in the original decision to do a truly 
General Catalogue. Measurements of the positions of all the stars down to 
the seventh magnitude meant observing those that shone only on the 
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southern hemisphere as well as those visible from Albany. One team of 
observers would observe without photographic or electronic assistance the 
positions of tens of thousands of stars to the limits of the accuracy of the era 
with a single telescope. To accomplish this, the Olcott Meridian Circle 
would be dismounted and shipped south. 

In 1902, Boss began inquiries about promising sites below the equator. 
Six southern hemisphere astronomers provided information on locations 
ranging from New South Wales, Australia, to the Great Kroo Plateau of the 
Cape Colony of South Africa. But the choice eventually fell on Argentina. 
Here the Dudley would follow in the footsteps of Gould, who had made his 
most important astronomical contributions as director of that nation’s 
Cordoba Observatory. At the suggestion of Walter Davis, the head of 
Argentina’s Meterological Research Station, Boss settled on San Luis, a 
town of 10,000 inhabitants located on the Trans-Andean Railway about 500 
miles west of Buenos Aires, and 2500 feet above sea level. “San Luis seems 
to have a very clear sky and a salubrious climate,” Boss had noted in 1902. 
“It is measurably free from the fearful “hondas” of stifling hot waves of air 
which characterize the Andean Plateau further west, and the skies are 
remarkably clear.” With the creation of the Department of Meridian 
Astrometry in 1906, this choice of a southern observatory location was 
formally ratified. 177 

In 1907 Boss went down to look over the site, pronounced it suitable, 
and began assembling a team of ten astronomers and assistants to man it. He 
initially sought experienced astronomical observers. But he got little 
response, so he shifted to recent graduates in engineering or science of 
colleges ranging from nearby ones such as Union, RPI and Syracuse to 
Lehigh, MIT, Michigan, and Minnesota. As their director, he chose his 
fonner assistant Richard Tucker, now at the Lick Observatory. In addition to 
his experience in meridian circle work, Tucker had worked at Cordoba and 
spoke Spanish. Varnum and Roy would go down as Tucker’s principal 
assistants and observers (enabling Benjamin Boss to become principal 
assistant at Albany). 

In 1908, Boss accompanied Tucker and Varnum south to begin 
construction of the San Luis Observatory. Then, as Boss described the return 
voyage on the steamship Velasquez, “on the sixth day out, at a point about 
100 miles south of Rio de Janeiro, this ship, on a night of inky darkness with 
fog and rain, ran ashore at full speed upon the rocky coast of San Sebastian 
Island. The ship and its cargo became a total loss.” 178 

Stranded on an island and facing the not very friendly attentions of its 
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indigenous inhabitants, the castaways endured a week of short rations and a 
good scare before a party sent off in a small boat returned with rescuers. 
“After some dangers and hardships,” Boss reported, “all passengers and 
crew, together with nearly all their baggage, were saved and returned to 
Santos, Brazil.” 

This episode had a surprisingly positive effect on Boss’s health. It “sort 
of knocked me into shape,” he wrote. 179 In 1909, he undertook another trip to 
bring the Olcott Meridian Circle and the rest of the team to Argentina. The 
new observatory had to bring in along with that telescope everything needed 
to support it. Packed in 52 boxes that departed on the ship Verdi were nearly 
five tons of astronomical equipment and supplies, everything from the 
telescope itself to the very accurate and sensitive Riefler clocks for precise 
time keeping to oil for the lamps and paper on which to record data. This 
time both delivery and the return trip were made without incident. 




Staff of the Dudley Observatory at San Luis, Argentina, 1910. Arthur Roy is on the left of the 
front row. William Vamum is on the right of the second row. Richard Tucker is third from the 
left in the back row. 
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The Argentina expedition appeared at first sight a pleasant adventure for 
the team of American observers. Most of them were recent college graduates 
without family responsibilities. They could accumulate money while eating 
and living cheaply and enjoying the luxury of servants. Their afternoons 
would be filled with golf, tennis, baseball, hiking, horseback riding or 
hunting. These last two were especially appealing to Tucker, an avid 
horseman and hunter who brought his gun and dogs. He would recall with 
fondness a New Year’s Day “horseback ride of about thirty miles and return, 
mainly over high rolling pampa, with the range of mountains on one hand 
and hundreds of miles of open country on the other.” 180 

Such recreation was not without its dangers. One participant, William 
Hunt of Harvard, would die of drowning in an Argentine river. The stay 
would also be enlivened by rumors of revolution, and the arrival of a 
regiment of Argentine troops. Their defensive efforts were never needed, 
and instead they proceeded to disturb the day-sleeping astronomers with 
rounds of band practice and bugle calls. 

But meridian observing remained less an adventure than a scientific 
sweatshop, even at San Luis. The effort began well. “The observing has been 
pushed constantly,” Roy reported to Boss after the first six months, 
“working two shifts every night that the weather permits and up to date we 
have take 8049 observations which is what I call going some” 181 

Each evening before dark, one of the three main observers, Tucker, 
Varnum or Roy, would start looking through the telescope for the “clock 
stars”, bright stars circling the South Pole that served as a time reference. 
Then one of those three astronomers would observe until midnight, starting 
with selected fundamental stars. This principal observer would push the 
button to record the meridian crossing of the target star, while two team- 
mates would man the microscopes and record the star’s declination. 182 

After a “lunch break” the fundamental observer retired for some sleep, 
while another observer took over and carried on through the night. At dawn, 
the fundamental observer would return to finish up. On good nights as many 
as 250 stars might be observed. It was a wearying stint, sometimes lasting as 
much as 16 hours Observers watched as a dim star appeared to approach a 
series of faint wires, seeking to push the button exactly when the star and a 
wire coincided. 
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Assistants strained to read circle markings through microscopes 
by the dim light of kerosene lamps. Six consecutive days of fundamental 
observing required two weeks off for recuperation. 

As the tally of stars reached the thousands, it became apparent that the 
team was setting a pace it could not maintain. “1 am not going into a long 
tale of woe about each man,” wrote Roy to Boss in September, 1909, “but 
will give a few illustrations to show how demoralized the force is... Every 
man on the force seems to feel that he has made a bad bargain but can’t back 
out”. Emerging problems included catarrh, upset stomach, nervous trouble, 
and listlessness. Roy described how one observer “can’t seem to get quality 
in any kind of work”, described a second as an “uncertain quantity” and 
characterized another as a “disappointment. In straight away work he is 
excellent, but if there is peculiarities that require judgment he is lacking.” 
Tucker himself did not escape criticism. He is, Roy wrote, “much more 
considerate of his dog’s comfort than the men.” 183 . 

By 1910, four of the original eight men had come down with serious eye 
trouble. Two took time off from work and recovered. The other two had to 
be sent home early, and were replaced with new recruits. 

“I am not surprised”, Boss wrote in 1910, “that the force should feel 
somewhat played out. One year ago I was writing most earnestly deploring 
the terrific rate you were making observations, and pointing out what evil 
consequences it might have. Among other things I warned you that it might 
knock out the staff.” 184 

Tucker did not agree that the pressure for rapid results had originated in 
Argentina. “Your continued reproaches aimed at the staff, for active and 
regular prosecution of the program of observations and computing, and the 
getting of things done” he wrote Boss, “would sound rather inconsistent 
were you to look fairly on the circumstances of the staff here. “ He went on 
to say that “my patience gets a little strained sometimes, you have done 
many things to make these problems as difficult as they could be.” 185 

The rapid pace of the work had also compromised its scientific rigor. 
Boss initially expressed this in a guarded way to Robert S. Woodward when 
drafting the report of the Department of Meridian Astrometry for 1909: 
“Under a misapprehension, this strenuous zeal for piling up observations 
seems to have somewhat obscured, in the minds of the observers, the 
necessity of providing the numerous stellar observations required to 
ascertain certain systematic errors.” 

Asked by Woodward to elaborate, his response became less tactful: “It 
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pays best to be frank. I see that word ‘misapprehension’ was a euphemism to 
save faces and should be a compound of “stupidity and obstinacy.” The 
neglected points were taken down in writing before I left and frequently 
discussed.” 186 

These neglected points, especially a failure to observe a large enough 
number of reference stars, would come back to haunt the project in the 1920s 
when the astronomers were trying to correct for such observational errors as 
changes in the refraction of light by the atmosphere. Explaining the problem 
in 1909, Boss noted that “it appears that they were so homesick” that they 
wanted to finish as fast as possible. “They are doing better now,” he 
concluded. 

Despite all these troubles, the team pushed on, finishing their job in only 
two years instead of the planned for three, and wrapping up the effort in 
April, 1911. This shortened schedule was probably determined by threats of 
revolt by the staff if they were not given the opportunity to finish early. Boss 
referred to this change obliquely in his published 1910 Carnegie report as “a 
unanimous and irresistible determination on the part of the observers 
themselves to shorten the period of observations.” 

By the end, everyone was bad tempered and burned out. Only in 
retrospect would the positive aspects of their accomplishment emerge. 
Working with a speed that sometimes sacrificed accuracy, and often health 
as well, the team made more than 87,000 observations in two years, 
describing the position of 15,333 stars. Probably these will forever remain 
the all time speed records for meridian circle observation. 

Along the way, Roy, after detailing his “tale of woe,” had said that “The 
fellows are doing nobly considering”. This seems a fair overall evaluation. 
Tucker, after describing how almost all the stars on the list had been 
observed four times, most 8 times, and some as many as 32 times, told Boss 
that “there is not the slightest doubt that we have more than filled the 
program of observations far beyond what any of us, yourself included, 
expected when we started.” Even Boss gave his somewhat grudging 
approval “My theory is that the work has been crowded through at a rate 
which has certainly been harmful, although the results are much better than I 
would have supposed possible.” In his report to the Carnegie Institution, he 
was more generous, saying that “the staff at San Luis labored with 
extraordinary zeal and determination.” 187 

Wrapping up the expedition added one more hitch. The task of 
measuring the brightness of the observed stars, or photometry, had been put 
off to last. Boss, perhaps remembering his own extra work on declinations 
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during the Boundary survey, naively thought that one of the San Luis 
workers would take it on as a voluntary extra effort. None did, and he had to 
contract with it separately with two workers, Meade Zimmer and William 
Hunt. Then the photometry was further delayed, first by cloudy weather, 
then by the drowning of Hunt. Then the Argentine government asked to take 
over the observatory buildings. Boss eventually made a new arrangement for 
Zimmer, who completed the task. Photometry was, however, one of the least 
successful aspects of the expedition. 188 

In all, the entire expedition was an experience that could be bragged 
about later, but was not likely to be soon repeated by any of its participants. 
Roy told Boss that “I did hope once that this work might be enough credit to 
me to materially help my future, but that bubble has burst.” Tucker, in turn, 
asked Boss to “kindly leave me out of any plans you may have for further 
work here”. Only one of the observers hired for the San Luis expedition, 
Heroy Jenkins, became a permanent member of the Dudley Observatory 
staff. 189 

Through the year of 1910, as Halley’s Comet returned and Boss awaited 
the return of the Argentina data, he took on new challenges. He helped find a 
new director for Argentina’s Cordoba Observatory, Charles Perrine. 
Continuing his national observatory struggle, he joined with Pickering of 
Harvard, Comstock of Wisconsin, and Hale in urging President Taft to put 
an “astronomer of eminence” in charge of the Naval Observatory. The 
campaign only partly succeeded. William Eichelberger, a distinguished 
astrometer, became head of the National Almanac Office, although the Navy 
hung on to the observatory. Meanwhile, Boss was off on another campaign, 
to convince the leaders of the Carte de Ciel, the international project for 
photographing the heavens, to use the more than 1000 reference stars he 
selected, rather than the few hundred recommended by others. 

He also, as he had agreed to do in 1909, took over publication of the 
Astronomical Journal. Gould’s creation had fallen on hard times, with most 
of the important astronomers publishing instead in the newer Astrophysical 
Journal. With Gould dead and his successor as editor, Seth Carlo Chandler, 
failing, Boss’s willingness to take on this added responsibility assured that 
the main outlet for astrometry would not vanish. It came to Albany, 
remained under Dudley auspices from 1911 until 1941 when it moved on to 
Yale. It remains alive today, the oldest astronomical journal in the U.S. 190 
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But most important, after “a most distressing time getting my 
Preliminary General Catalogue of 6188 Stars ready for press”, he saw it 
published in mid-1910. 191 

“This handsome quarto volume is surely no aspirant for popular favor,” 
admitted astrometer George C. Conmstock of Wisconsin. “ Ninety percent of 
its bulk is given up to closely printed numerical tables of forbidding aspect 
to the average reader, even of scientific texts, and the forty pages of 
accompanying text will prove a meager diet to the amateur solicitous of the 
inhabitants of Mars or the terrestrial influence of comets.” But Comstock 
praised it highly in its intended role “to give proper motions of stars based 
on all readily available sources, and to provide a Standard Catalogue 
practically exhaustive of available material.” Concluded Comstock, “The 
work must long stand as a monument to its distinguished author and a 
worthy first fruit of the Department of Meridian Astrometry. 192 

Jacobus Kapteyn, the outstanding Dutch astronomer whose work will be 
discussed in the next chapter, also sent praise. “Your Catalogue is to me, as 
it certainly is to others, a great blessing,” he wrote to Boss. “My work this 
summer would simply have been impossible without it.” (Kapteyn would 
also, however, subsequently find that Boss's Catalogue also contained 
systematic errors in declination that needed correction). 193 

The word from England was equally favorable. “The appearance of 
Boss’ great fundamental catalogue of 6188 stars is none the less welcome 
that it has been long awaited,” wrote Turner. Said Arthur Eddington in 1913 
in introducing his own important work on understanding stellar motions: 
“with Boss’s proper motions. I was able to start at the interesting and 
fascinating part of the work, without the long preliminary work of 
determining corrections.” The preliminary general catalogue, he added in 
1914, “is the best source of proper motions at present available.” 194 

This verdict would stand the test of time. In 1960, describing the three 
turn-of-the century developments that most significantly shaped early 
twentieth century thinking about the stars, astronomer Walter Baade wrote: 
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“The third fundamental advance was the old Boss Catalogue of proper 
motions of high precision; it was just a fantastic achievement, which has 
never been surpassed. Its importance was recognized immediately, and all 
the great astronomers of the time, Eddington, Schwartzschild, Hertzsprung, 
obtained valuable results from it.” 195 

Back in 1910, Robert S. Woodward, director of the Carnegie Institution, 
was just as enthusiastic, telling Boss “it is a great good fortune that you were 
prepared at this favorable juncture to put the stamp of precision on so great a 
fundamental work.” He added later in the year that “you will be interested to 
know that information coming from all quarters of the globe indicates that 
your Preliminary Catalogue has surpast [sic] all others.” It would go to a 
second printing, and sell out. 196 

Woodward and the Carnegie Institution were now fully supportive of 
proceeding with the much larger project of a General Catalogue. Carnegie 
support enabled Boss to increase his team at Albany. In 1908 there had been 
only two assistants and six computers. By 1910 the total was eight full time 
employees Albany, seven at San Luis, and nine computers, mostly on the 
piece work plan. 

So, with the growing support of the Carnegie Institution of Washington, 
the Dudley Observatory had emerged as perhaps the world's leading center 
of astronomical computation. At this almost totally unmechanized mental 
sweatshop, a daytime work force repeated the same operations over and over 
in a routine no less mind-numbing than the nightly Meridian Circle 
observations. 

What would be the lasting value of this arduous and protracted effort? In 
1910, Boss told Chandler that “harder than any actual work I do is the 
feeling of responsibility for finishing what I have undertaken. I have given 
up trying to do anything superhuman, and I have a suspicion that what I may 
leave undone may possibly be accomplished by someone else hereafter!” 197 

The harvest of Boss’s efforts would indeed be reaped mainly by others. 
But fate would not be so cruel as to deny him personally at least a small taste 
of research triumph. 
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The Preliminary General Catalogue earned high praise from astronomers 
for its thoroughness and accuracy. But what was the wider scientific value of 
that book of numbers? 

Lewis Boss provided part of the answer personally. He used the 
Preliminary General Catalogue to help invigorate an ongoing quest, 
participate in a hot controversy, make a significant discovery, explore a 
puzzling correlation, and launch his son’s scientific career. He then 
proceeded to leave the stage before these valid and lasting achievements 
were so thoroughly eclipsed by other more spectacular discoveries that they 
are relegated to a footnote in the history of astronomy. 

This use by Lewis Boss of his own Catalogue gives a glimpse not only 
into his mind, but also into the picture of the universe held by the majority of 
astronomers active in the early years of the 20 th century. In particular, Boss’s 
efforts illuminate a research program most aptly named by British 
astronomer Arthur Eddington in the title of his 1915 book: “stellar 
movements and the structure of the universe”. 198 

This program sought to use the proper motion of stars as the principal 
evidence from which to infer the universe’s structure. This led to a string of 
intriguing findings from 1880 to 1915. In later hands, these findings would 
contribute to understanding of topics ranging from galactic rotation to 
astronomical distance measurement to stellar evolution. 

But as those findings emerged, the program lost momentum. New 
models, theories and discoveries relegated stellar motions to a supporting 
role. However, the program was not shoved entirely and unceremoniously 
off the stage. One of the ways a new research program achieves legitimacy is 
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by employing evidence produced by the old program to make new points. 
Those who initiated newer research programs, such as Henry Norris Russell, 
Ejnar Hertzsprung, Gustav Stromberg, Bertil Lindblad and Jan Oort, as well 
as those, such as Eddington and James Jeans, who transferred their efforts to 
the new programs, made use of Boss’ work in just this way. 

The stellar movements program would wane as astronomers began to 
redefine the extent of the universe. What Lewis Boss and most of his 
contemporaries thought to be the whole universe was, in fact, merely the 
Sun’s neighborhood. In 1900 little was known about the birth, growth, 
maturity and death of stars in that neighborhood. The main thing thought to 
be known, that all stars were bom white hot and then steadily cooled, was 
about to be challenged by surprising new evidence. 

Even less was known about the extent of the universe. Some astronomers 
thought that, in certain directions, they were beginning to see their way out 
through the whole universe and into the black emptiness beyond. In reality, 
they were looking at the dusty insides of a single galaxy, one among billions 
of such galaxies in the universe. 

What seemed known in 1900 shaped how the universe was approached. 
It seemed useful to consider the collection of visible stars as a more or less 
uniform population that might be treated by statistical methods, much as 
physicists were doing so successfully with atoms in the kinetic theory, and 
as biologists, economists and sociologists were beginning to do with 
animals, dollars and people. 

Lewis Boss’s role in these efforts began in the 1890s by reinvigorating 
an ongoing quest. If the sun is a star, and the stars move, it seemed a simple 
deduction that the sun must be moving too. But moving where, and with 
respect to what frame of reference? 

This is the earlier mentioned solar parallax problem. Herschel had 
determined that the in tenns of a frame of reference attached to the average 
positions of the visible stars, the sun was moving toward a place in the sky 
near Vega, the brightest summer star. This was, from a modern viewpoint, 
an astonishingly accurate result. The accuracy, historian Michael Hoskin has 
shown, was achieved by luck. But the basic idea behind what Herschel did 
was sound. The increasing number of proper motions that Boss and others 
were determining opened up the opportunity to do the job better. 199 

Boss was one of several astronomers at the turn of the century who 
attempted measurements of the solar parallactic motion. They chose many 
regions on the celestial sphere, and averaged the proper motions of all the 
stars in each region. Assuming that the motions of the stars themselves were 
random in direction, this averaging would cancel out those motions, leaving 
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behind only the apparent solar motion. 

Boss’s 1891 and 1901 estimates of this point were not notably more 
accurate than those of his rivals and his estimate of the speed relative to the 
average position of nearby stars with which the sun is approaching that point 
was twice as high as the one accepted today, the 20 kilometers per second 
speed that predecessors such as Wilhelm. Struve had already proposed 
decades earlier. 200 

Now, in 1910, Boss was able to use his Catalogue to make a much more 
comprehensive attack on the problem. The result, says a later expert, W.M. 
Smart, was “historically, the first exhaustive numerical investigation, based 
on proper motions, into the solar motion”. 201 

To carry out this investigation, Boss divided the sky into regions, each 
about 400 square degrees in size. Within those regions he averaged the 
motions of Preliminary General Catalogue stars that had proper motions of 
less than 20 seconds per century. Assuming that the actual stellar motions 
were random and therefore cancelled out when added together, and that the 
averaged vector in each region was due to the sun’s motion relative to these 
stars, enabled identification of the point toward which the sun was heading. 
Boss found it to be to be located at a right ascension of 18 hours (270.5 
degrees), and a declination of 34 degrees. 

Commenting on these results, Smart says that “for a quarter century, they 
held their place in astronomical literature”. However, during that time a rival 
method, the measurement of radial motions by means of Doppler shifts in 
stellar spectra, gave a different result for the solar destination. As will be 
described, this would provide two later members of the Dudley staff with the 
challenge of resolving the discrepancy. They would bring the proper motion 
results into accord with the radial velocity results, revising the computed 
declination for the convergent point from Boss's +34 degrees to the modem 
value of +27 degrees. 

Determining this solar parallactic motion opened up two new 
opportunities. The first was to use the sun’s accumulated travel distance 
toward that target point as a baseline for measuring parallaxes, the basis for 
determining the distances of the stars. This had to be done statistically, due 
to the motion of those stars. So while it gave a measure of the distribution of 
distances to the Sun’s neighbors, it could not be used to pinpoint the distance 
of any individual star. 

The other big opportunity was to study the magnitude and direction of 
proper motion of those nearby stars, using as data what remained after the 
effects of the sun’s motion were subtracted out. Lewis Boss’s measurements 
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convinced him that these motions were random, showing no preferential 
target on the celestial sphere. 

He was launching studies in both these areas, in 1903, when he received 
a signal honor. As part of the St. Louis World’s Fair, celebrating the 
sesquicentennial of the Louisiana Purchase, a big international scientific 
meeting would be held at St. Louis. Simon Newcomb, America’s most 
famous astronomer was chosen chairman of the entire meeting, opening the 
opportunity for the co-chairmanship of the session specifically devoted to 
astronomy to be shared by two lesser astronomers, one of whom was Lewis 
Boss. 

However, at the meeting itself, he was not so much showcased as 
scooped. He gave a talk projecting the astrometer’s quest as a slow but 
steady probe of the stars, one that would stretch out through the 20th century 
and well beyond it, seeking a full three dimensional picture of the universe. 
Then he sat down and saw his conclusions overshadowed by the 
announcement of a sensational discovery. 

This bombshell was set off by an astronomer from the Netherlands, 
Jacobus Kapteyn. He presented at St. Louis a novel, intriguing picture of the 
universe with an evocative name: “star streaming.” In addition to the solar 
parallactic motion, Kapteyn claimed, the data on proper motions showed that 
many of the stars were moving, like cars on a highway, in two streams 
pointed in exactly opposite directions. 202 

Star streaming was perhaps the greatest discovery by Kapteyn, one of the 
great astronomers of modem times. He contributed many creative ideas for 
using a census of stars to determine the shape and flow of our galaxy. He 
was a productive creator of a research school that helped insure the 
Netherlands a much greater role in twentieth century astronomy than its 
population would have predicted. Appointed professor of astronomy at a 
university that lacked a telescope, he turned this liability into an asset in an 
era when the volume of observations outran the ability to interpret them. He 
offered to do the computations needed to make useful the photographs of the 
sky that Sir David Gill was taking in South Africa. 

He found a particularly apt way to characterize through diagrams the 
proper motions of collections of stars in small areas of sky. He then sought 
models that would reproduce the diagrams, and came to the conclusion that 
star streaming, consisting of two streams of stars flowing in opposite 
directions, would do so. To astronomers, this was a sensational claim. They 
had just begun to accept the picture of the universe as a collection of 
randomly moving stars. Now they were told the motion was not, after all, 
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random. 

Boss looked at his own data and failed to find the star streams. A hot 
controversy ensued. The data in Boss’ Catalogue, wrote Herbert H. Turner, 
“has led the distinguished investigator [Boss] to results directly at variance 
with those of Kapteyn, Eddington, Dyson and others, as to the existence of 
two stellar streams.” He added that “these differences create about as 
sensational a situation as there has ever been in the history of Astronomy. 
The whole of modern stellar observation is under dissection, and two 
opposite conclusions are drawn.” He concluded “the settling of this matter 
should be a battle of the giants. Let us get front places if we can: the fate of 
the Universe is at stake.” 203 

Besides exaggerating for humorous effect the momentousness of the 
debate, Turner also exaggerated the clarity and focus of Boss’s papers. A 
modern reader of the Boss papers Turner cites (in the Astronomical Journal, 
vol. 26 (1910), pp. 95; 111; 187) will find no explicit mention of star 
streaming and no clear analysis of its implications. 

There is a reference to the possibility that “there exists a tendency of the 
peculiar motions to have a preference for a given direction”. But this 
possibility is not analyzed in any systematic way. Contrary to what Turner 
implies, Boss never published detailed calculations refuting star streaming. 
Rather, he asserted, without such analysis, that the simpler assumption of 
random motion of the stars remained a viable hypothesis, and proceeded on 
that basis. 

He did ask a recently hired staff member, Harry Raymond, to explore 
possible implications of the streaming hypothesis. Buried in the third of the 
Lewis Boss papers referenced by Turner is the result of that analysis. It 
suggests that star streaming might in fact exist. These results were published 
by Raymond in 1912, concluding again with a tentative admission of the 
possibility of star streaming. 204 

The Dudley Observatory paper that most directly confronts the star 
streaming hypothesis is the first major effort by Benjamin Boss, who notes 
that “in the month of December, 1909, I undertook a search for star 
streams.” This search focused on the stars of spectral type B, and was based 
on the consultation of his father who “was strongly of the opinion that the 
apparent stream motion was largely parallactic [that is, due only to the 
motion of the sun through space]. Benjamin concluded that “this I found to 
be the case.” 205 
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However, this conclusion did not confront the evidence about star 
streaming for the other spectral types, the ones that showed a more 
pronounced tendency for streaming than did type B. When he did get around 
to analyzing the later types, two years later, Benjamin concluded that “there 
is a decided preferential motion in stars of later types.” Even the B stars, he 
conceded, “in reality begin to be influenced by preferential motion.” Lewis 
Boss also eventually conceded the point in private, if not in public. “I have 
gone far enough to see that the random hypothesis will have to be somewhat 
modified,” he wrote to astronomer Oscar Backlund in 1910. Further 
evidence of Boss’s own surrender on the star streaming question is found in 
a letter to Seth Chandler in 1911. “Yet the random hypothesis is not strictly 
true”, Boss wrote, “as will be seen from my fourth paper whenever I get to 
it.” Alas, he never got to it 206 

In summary, this strong but ultimately abandoned Boss family 
opposition to star streaming was a preference, not a conclusion. It was not 
really supported by the level of analysis that Kapteyn and others had 
presented on the other side 

Rregarding the existence of some kind of organized motion among the 
stars, Kapteyn was right and Lewis Boss was wrong. Eddington, in 1910, 
analyzed Boss own data, and put to work his own version of Kapteyn’s 
analysis. He found preferential motions, pointing in just the directions 
Kapteyn had identified. “Professor Boss himself is not in agreement with 
Professor Kapteyn’s two-stream theory of stellar motions,” Eddington noted. 
“This may have led to an impression that the highly accurate motions of his 
Catalogue would not show the phenomena on which the theory is based. It 
may be stated at once that there is no such discordance between the 
Catalogue s.” 207 

So even though Boss made an error in rejecting star streaming, he should 
also be credited with an important assist. His data, which if anything might 
be suspected of being biased against star streaming, had been used by 
Eddington to confirm that phenomenon, providing an impressive 
independent confirmation of Kapteyn’s claims. 

In the years to come, pictures of star streaming as a highway in the sky 
with stars moving like cars in both directions proved too simple. Those 
pictures gave way to the elliptical velocity distribution put forward by Karl 
Schwartzschild. He pointed out that a distribution of velocities allowing all 
directions of motion, but with maxima in the two opposed directions 
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Kapteyn had highlighted, depicted the data as well or better than the two 
streams picture. The next challenge was to explain why such an elliptical 
distribution was seen. 

Many possible explanations were put forward. It would take more than 
twenty years of discussion and further observation before star streaming was 
shown to be a consequence of the rotation of the Milky Way and the position 
of the sun several thousand light years away from the galactic center. As will 
be shown in the next chapter, the further work of Benjamin Boss would 
contribute again to answering this question. 

So Lewis Boss’s failure to detect star streaming did not seriously hurt his 
reputation. If anything, it underlined the fact that he was the source of the 
world’s best collection of proper motion data. For his career of assembling 
that data, and developing methods of reconciling the observations of 
different observatories to determine highly accurate star positions, he was 
awarded that earlier mentioned 1905 Gold Medal of Britain’s Royal 
Astronomical Society. 

The star streaming observation, even before being fully understood, 
carried an important message. The stellar universe held structured 
collections of stars with collective motions. It was one such structured flow 
that became the occasion for Lewis Boss to make his most important 
contribution to astronomy. It concerned what he identified as the search for 
“a possible radiant, or convergent” of a stream of stars in the constellation 
Taurus, a search that he described as “a problem of remarkable and unique 
interest.” 208 

Just to the right of easily recognizable Orion on a clear winter’s night, 
can be seen the constellation Taurus the Bull. Centered around the portion of 
the stars that the ancients identified with the Bull’s head is an open cluster of 
stars called the Hyades. In the 19th century it was suspected that these stars, 
along with some of their nearby neighbors, were moving together in parallel 
across the sky like a flock of geese. Astronomer Richard Proctor, for 
example, had found a common proper motion of five stars in Taurus in 1870. 
But astronomers lacked the precise positional data needed to demonstrate 
this parallel motion conclusively, and determine its exact direction. 209 

Boss used his Preliminary General Catalogue not only to show that 39 of 
the Hyades stars were moving in parallel, but to find the exact direction in 
which they were moving. 

This achievement rested on an optical illusion similar to the one used to 
find the solar parallax. Any set of parallel motions in space projected onto 
the celestial sphere appears to converge to a point on that sphere. Each star 
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in the Hyades group, Boss showed, appears to be heading toward a point 
near the bright star Betelguese in the constellation Orion. If you know this 
point, called the convergent, and you also know a member star’s radial 
velocity (which can be measured by spectroscopy) and its proper motion, 
then you can find its distance by simple geometry. 

Boss combined his own proper motion measurements with radial 
velocity measurements made by Campbell at the Lick Observatory to carry 
out this distance measurement for the first time. His findings increased the 
farthest accurately measured star distance by more than 20%, from less than 
100 light years to more than 120 light years. More significantly, they added 
a new method of distance determination, the “moving cluster method”, to the 
astronomer’s tool kit. 

The delight Boss took in this discovery at a time when the stresses of the 
San Luis expedition weighed heavily upon him, is evident in a 1 909 letter to 
Chandler. “I have streaks of enjoyment in my work,” he wrote. Take the 
Hyades, or rather Taurus group of stars... I don’t believe the antipex of this 
group [i.e., the point of convergence on the celestial sphere that Boss found] 
is uncertain by a degree. It was electrifying when I found it.” 210 

This moving cluster method has proved very important for astronomical 
distance measurement. Knowing the distance of a cluster, one could then 
determine the actual, as opposed to apparent, brightness of each of the stars 
in the cluster. Then, using results being obtained just at this time by Ejnar 
Hertzsprung and Henry Norris Russell, a plot of brightness versus spectral 
class could be created for the Hyades or any other cluster. 

This plot could then be compared with ones obtained for other clusters, 
such as the Pleiades, which were then too far away for their distances to be 
measured directly (indeed , their distances remain very difficult to measure 
directly even in the early 21 st century). This comparison of H-R diagrams 
became the method of spectroscopic parallax, a major advance in measuring 
stellar distances. Boss did not go on to develop this method (it was pioneered 
by Adams and colleagues at Mt. Wilson), but his work on the moving cluster 
method of distance determination, and on the convergent of the Hyades, 
provided key data needed to apply spectroscopic parallax. 

The details of Boss’s paper, especially the measurement of the distance 
to the cluster, have been much revised, most recently and definitively by the 
Hipparchos satellite, which found that distance to be 140 light years, about 
15% greater than Boss’s measurement. Yet the basic idea and its importance 
have been sustained. “Determining the distance to the Hyades is one of the 
most important steps on the entire distance ladder,” wrote astronomer 
Stephen Webb in 1999, “The cluster contains stars of different spectral 
types, so it defines the position of much of the main sequence in the HR 
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diagram. Once we know the distance of the Hyades, we know the absolute 
magnitude of all these different main sequence stars. And once we calibrate 
the main sequence in this way, we have a powerful method of estimating 
distance.” 211 

Dipping back into his Preliminary General Catalogue results, Boss next 
launched his own studies of a curious effect first found by other 
astronomers. The yellow and red stars typically appeared to have much 
larger proper motions than the white and blue ones. Once again, the star 
population was showing regularities instead of randomness. 

How to explain it? Boss and his contemporaries began with what seemed 
to be the best known fact about the colors of stars: they reflected a star’s 
aging process. A star, as this widely believed tum-of-the-century theory 
held, began life when gas in space compressed tightly enough to glow blue- 
white or white hot. Over time the star cooled through yellow, orange and 
red, eventually subsiding into a burnt out black cinder. The color distribution 
of stars we see in the sky is a sample of stars of different ages, in 
correspondingly different stages of this cooling process. 

Building on this theory, one might believe that the stars are born 
stationary and white hot. If they then experienced forces, they would speed 
up as they cooled. This would give the correlation actually observed: the hot, 
young, and bluer stars moving slower, the cooler, older, redder stars moving 
faster. 

But what interstellar forces might account for the speeding up? “Now we 
have a new element in the problem, which seems to me to require a much 
more rational view than is offered by the two stream hypothesis,” Boss 
wrote to Turner in 1910. Here he was willing to be uncharacteristically 
imaginative. Gravitational forces between individual stars would not be 
strong enough to account for stellar accelerations, as the stars were too far 
apart. “It is perfectly evident to me (that is proved),” he continued, “that the 
velocity of the stars are developed from a comparative state of rest. You are 
aware of the evidence that has long been accumulating that stars have been 
generating from Nebulas. They are probably then in a molecular condition 
quite different from anything with which we are acquainted.” 212 

This difference opened the way for some speculation. Suppose that the 
abundant helium in the Orion type (type B, or blue-white) stars indicated 
that radioactive forces were acting, and that these forces, in turn, gave rise to 
electromagnetic forces strong enough to cause mutual repulsion of young 
stars. “As stars get older,” Boss added, “the molecular condition becomes 
coarser, so to speak, until the repulsive forces cease to exert a sensible 
influence.” 
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Lewis Boss then waxed unusually speculative. “If the Earth is a magnet, 
and the sun is a magnet, is it not conceivable that the universe of stars, as an 
entity, may be so?” he asked, but then drew back: “this is getting to be rather 
thin speculation.” 

Instead of speculating further, he turned his attention to a more pressing 
practical need: passing the baton to his son. As mentioned above, Benjamin 
Boss’s search for the star streams was the real launching of his professional 
career. In 1910, Benjamin announced the independent co-discovery, with 
Kapteyn and Eddington , of a moving cluster of stars in the constellation of 
Perseus. In a subsequent paper he would claim to have identified another 
open cluster of stars, centered about the constellation Cygnus but spread 
widely in space, also moving in parallel together across the sky. Later, as 
will be seen in the next chapter, he would further develop the implications of 
this initial work to share in an important discovery, the asymmetric motion 
of the “fast” stars. 213 

These discoveries would give Benjamin Boss some scientific stature as 
he ascended to a new responsibility. For within three years of that first 
publication, he would succeed to the post of director of the Dudley 
Observatory and the Department of Meridian Astrometry of the Carnegie 
Institution. 

Lewis Boss also shared ideas with another member of the rising 
generation. “I have just received proof of a 12 page article by Russell of 
Princeton,” he wrote Chandler in November, 1911. “His parallax work is 
good I believe, and his analysis of its accuracy, though very lengthy, seems 
to be satisfactory and useful. His theoretical disquisition seems to be rather 
far-fetched, but is not without suggestive gleams that corroborate light we 
have from other sources.” 17 

Boss and Henry Norris Russell further discussed this work in 
correspondence preserved in the Astronomical Journal files at the Dudley 
Observatory. The “suggestive gleams” Boss mentioned to Chandler included 
Russell’s conclusion from combining stellar parallax and stellar spectrum 
data that the stars should be divided into two classes, later labeled giants and 
dwarfs. This finding had earlier been arrived at by Ejnar Hertzsprung from 
analysis of proper motion data. Russell would use Lewis Boss’s conclusions 
about the Hyades, as well as other information on clusters discovered by 
Benjamin Boss, to support his own parallax -based results. 

Sparked by such exchanges, the winter of Lewis Boss’s life compensated 
for the discontent of physical and nervous ailments with the satisfaction of 
astronomical speculation. “I have been greatly enjoying good visits and 
discussions with Backlund, Struve, Kustner, Schawrtzschild, Dyson and 
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many others in succession, “ he wrote to David Gill in August of 1910. This 
star stream of astronomers had passed through Albany on the way to a 
California meeting of the International Solar Union. 214 

One of those visitors, Herbert Hall Turner, would report that “Prof. Boss 
was in the happiest state of man, or such a man as he is, viz., absolutely 
choked up with work of all kinds, and especially the fundamentally 
important kind.” 

He was also, however, about to enter the final stages of increasingly 
severe cardio-pulmonary illness. “About July, “he wrote, “I broke down 
seriously and for three months had to give up work entirely.” 215 

He did recover sufficiently for two final appearances before the world of 
science and its benefactors. One was public. At the Dec. 29, 1911, meeting 
of the American Association for the Advancement of Science he summed up 
his "recent researches as to the systematic motions of the stars." He 
highlighted the production of the Preliminary General Catalogueue, the 
discovery of the convergent of the Hyades. He described the new star cluster 
discovered by Benjamin Boss, and the continuing researches on the relation 
of stellar velocity with spectral type. He noted his acceptance of star 
streaming, in the velocity ellipsoid fonn proposed by Schwartzschild. He 
concluded with arguments in support of the idea that both star streaming and 
the velocity-spectral class relation "would be reduced to a simple natural 
explanation" if some kind of large scale repulsion between stars (such as 

electromagnetic repulsion) was occurring during the star formation 

216 

process. 

The other encore was private. In 1912, he entertained an important 
visitor at the Observatory: Andrew Carnegie himself. The visit began badly, 
with Lewis Boss telling his benefactor a great deal more about astrometry 
than the great man wanted to know. “Mr. Carnegie did not want to know 
about how observations were done,” Benjamin Boss wrote, “ what he did 
want to know was what we were doing in advance of other institutions. . . my 
father did not catch on to this until Mr. Carnegie finally asked him for new 
discoveries.” 217 

Lewis Boss then, at least in his own eyes, erred in the opposite direction. 
He described his theory of electromagnetic forces accelerating the stars so 
enthusiastically that Carnegie “showed a disposition to be firmly convinced 
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that I had discovered a law that was more important than that of gravitation.” 
Fortunately, Boss, went on, he had barred reporters from covering the visit, 
so this misunderstanding did not make the newspapers. 

Fie tried to sum up his achievements in a more balanced manner later 
that year in the annual report of the Dudley Observatory. “I feel some pride 
in the fact that 10 or 15 years ago my enthusiasm for the timeliness and 
feasibility of researches on the class of problems in the stellar universe was 
at a high pitch,” he wrote, “though I am bound to apologize for the 
frequency and length with which I brought such subjects to the attention of 
the Board”. He concluded that “we are entering upon an active era of stellar 
research.” 218 

These would be his last words for the record. When reporting them, the 
new secretary to the board of the Dudley Observatory, Benjamin Boss noted, 
“the ill health of Prof. Lewis Boss resulting in his death prevented him from 
working up these minutes.” 

Lewis Boss died on October 5, 1912. From his entry into astronomy in 
the 1870s right up to the time of his death he occupied an important place an 
important in the network of world astrometry. He was a worthy peer of 
Auwers of Germany, Newcomb of the U.S., Gill of South Africa, Kapteyn of 
the Netherlands, Turner of Great Britain, and Backlund of Sweden. In that 
international network, he made identifiable and appreciated contributions to 
the important research program of relating stellar motions to the structure of 
the universe. That program was harvesting its most important results just at 
the time Lewis Boss left it. 

So Lewis Boss left the astronomical scene just when his work on star 
positions and proper motions was having its maximum impact. His solar 
precession work would be improved on. His discovery of the convergent of 
the Hyades would prove right in its essence, but off by about fifteen percent 
in distance. His work on the relation of star speed to spectral type would 
eventually be explained by the modern dynamic picture of our galaxy 
revolving and evolving. The work of Boss and his contemporaries proved 
vital to the emerging understanding of the nature of our galaxy. 

But it also had its limits. The proper motions of the collection of 
thousands of stars that Lewis Boss so painstakingly mapped and calculated 
turned out to be only minor perturbations of a tiny neighborhood of one tiny 
piece of an almost unimaginably vast and astonishing cosmos. 
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The 2 1 st meeting of the American Astronomical Society convened at the 
Dudley Observatory in Albany on August 29, 1917. In a growing but still 
small profession, the occasion combined the atmosphere of a scientific 
session with the feel of a family reunion. Members of the audience at 
esoteric astronomical talks could be seen knitting wann clothing to be sent to 
American soldiers training for the war in Europe. 

After those talks, the attendees piled into automobiles for a two hour trip 
to dinner at Riley’s on Lake Lonely near Saratoga. They then returned to 
Albany beneath the light of a full moon “no doubt especially arranged for 
the occasion”. “It is gratifying to the visitors,” an attendee wrote,” to see 
how the Observatory continues prosperous and active under the guidance of 
Professor Benjamin Boss, a worthy successor of his father as Director of the 
Department of Meridian Astrometry of the Carnegie Institution of 
Washington.” 219 

Benjamin Boss’s succession had been endorsed by several prominent 
astronomers of his father’s generation. “Ben Boss knows the work 
thoroughly,” wrote Herbert H. Turner. “He has shown not only to the 
satisfaction of the world but to that of the sternest critic of all - his own 
father — that he is the right man to carry it on.” Other letters to the Carnegie 
Institution backing Ben came from Edward E. Barnard at Lick, Seth 
Chandler in Boston and F.W. Struve at Berlin 220 

In 1917, the observatory Benjamin Boss directed had a staff of five 
astronomers, four assistants, and eight full time calculators, plus other 
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calculators working part time on a piecework basis. Its primary 
responsibility, producing the General Catalogueue, was supported by an 
ongoing stream of Carnegie funding, more than $20,000 a year. Its director 
now edited one of the two major scientific publications of U.S. astronomy, 
the Astronomical Journal. In 1917, Boss was on the verge of participating in 
a major discovery, the asymmetric distribution of the direction of motion of 
the fast stars. This finding would later serve as one of the main clues that led 
subsequent investigators, including Gustav Stromberg, Bertil Lundmark, and 
to demonstrate in the late 1920s that the Milky Way galaxy is rotating. 




Benjamin Boss 



Benjamin Boss’ contributions to that discovery began with the 1910 
papers mentioned earlier that marked his debut in the astronomical 
community. They also marked a grudging Boss family acceptance of 
Kapteyn’s star streaming finding. 
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Boss did not, however, accept either Kapteyn’s or Schwartzschild’s 
interpretation of the streams as a general motion involving the entire galaxy. 
Instead, he saw the streams as the consequence of the movement of several 
independent clusters of stars, each moving in formation like the Hyades. 
Drawing on the Preliminary General Catalogueue, he sought to find more of 
these clusters. 

He first identified seventy-one stars with large proper motions, greater 
than 75 seconds per century. Then he looked for groups of those stars that 
appeared to be converging toward the same point, or the same small region, 
on the celestial sphere. 

He found one such group, centered around the nearby star 61 Cygni. This 
group, along with the Hyades, and another moving cluster that included 
several familiar stars in the big dipper, the Ursa Major group, each appeared 
to be converging near one of the two spots where Kapteyn’s alleged star 
streaming highway intersected with the celestial sphere. This, Boss 
proposed, was the clue to explaining star streaming. Those electromagnetic 
forces first proposed by his father were somehow lining up these moving 
clusters to define the direction that had been seen as star streaming. 221 

His next step was to search for such directional preferences among the 
various spectral classes of stars, from the hot blue-white type B stars, to the 
cooler and more sun-like K type. This time he found “four streams of stars. 
The streams are not streams in the sense of true parallelism of motion, but 
represent more closely the scattering of a charge of buckshot. The stream 
motion is apparently very approximately in the plane of the galaxy.” 222 

Further studies solidified his belief that the appearance of star streaming 
was the result of the movement of clusters. Studying 655 of the “fast” 
(unusually large proper motion) stars, he claimed that more than 50 of them 
fonned such a group, with nearly the same convergence point on the 
celestial sphere as the Hyades cluster. “There must be some powerful force 
at work,” he wrote to Woodward in 1913, “to pull the other stars toward that 
particular spot in the sky”. 223 

Over the next five years, a stream of papers seemed to confirm this 
interpretation. This concluded in 1918 with what Boss viewed as a major 
discovery. “I have an article prepared and in type which has decided me 
quite to alter my plans for the future,” he wrote to Woodward. “The article 
deals with the real motions of the stars. The results have proved 
revolutionary as far as the study of stellar motions is concerned, and indicate 
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that in future we must consider the matter primarily from the standpoint of 
giant and dwarf stars, and only secondarily according to [spectral] type. 
Incidentally I have found the much sought for Solar Group which has been 
suspected by many but has never before been nailed.” 224 

That is, he claimed to have found a star cluster of which the sun itself 
was a member. His was one of a number of studies between 1910 and 1920 
that seemed to pin down this elusive solar cluster, and to suggest that most if 
not all stars with noticeable proper motion would be identified as members 
of clusters. This late flowering of the stellar-movements-and-the structure of 
the universe research program came ultimately, however, to be viewed as an 
over-interpretation of the data. Looking back on it from the perspective of 
1952, Henry Norris Russell remarked: “I am old enough to recall the 
enthusiastic days, when Boss’s great work on the Hyades was new, and 
many of the young folks (I for one) anticipated that the general mass of stars 
of known proper motions would, after sufficient study, be divisible into an 
assemblage of moving clusters, having relatively few “mavericks” which 
failed to belong.... We now know,” Russell went on, “ that this hope was 
vain... it seems clear now that the clusters with accurately common motion 
are themselves the “mavericks.” 225 

Requirements for proving the existence of star clusters became more 
stringent. As they did, many of the alleged clusters fell by the wayside. One 
of the victims of this more rigorous analysis was the solar group. 

Even before that happened, however, back in 1917, further analysis of 
the proper motion data caused Boss to alter his views regarding the fast stars. 
Perhaps they were doing something other than moving as a cluster under the 
influence of a cosmic force. In 1918 he found that the stars moving with 
high speed now appeared to have a less focused preference for a particular 
direction of motion than he had earlier thought. Rather than moving strictly 
in parallel (and therefore appearing to converge on a particular point on the 
celestial sphere), the most you could say about their common motion was 
that all of them were moving toward one galactic hemisphere. 

Describing this preference in a talk to the American Astronomical 
Society in 1918, Boss stated: “The apices [apparent destinations on the 
celestial sphere] of stars whose space velocity is over 75 kilometers per 
second lie almost wholly along the galaxy and they are definitely confined 
within the region 140 degrees to 340 degrees galactic longitude. They are 
composed of both dwarf and giant stars. There are no apices for stars of high 
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velocity between longitudes 340 degrees and 140 degrees” 226 .Work carried 
out also at the Dudley by staff members Harry Raymond and Ralph Wilson 
further strengthened this conclusion. 

So did a paper also published in 1919 by Walter Adams and Albert Joy 
at the Mt. Wilson Observatory, using radial motions determined by 
spectroscopy. 227 The “fast stars”, all investigators came to agree, were 
indeed all moving toward the same half of the galactic sphere. This 
conclusion, it turned out, had been anticipated by Hugo Glyden at 
Stockholm, in 1871, but did not draw much attention until the talk by Boss 
and the publication of Adams and Joy, more than 45 years later. 22S 

Because Boss never published a paper detailing his findings, the Adams 
and Joy version seems to have been the main spur to further work. “My first 
work in Groningen was concerned with high velocity stars,” Jan Oort, one of 
the main contributors to this further effort, wrote in a later memoir. “My 
attention had been drawn to a puzzling observation by Adams and Joy.” 
Oort's first paper on the subject, published in 1922, indeed cites only Adams 
and Joy. Later, however, Oort recognized in a 1926 paper that Boss deserved 
priority, speaking of “this asymmetry which was first discovered by B. 
Boss,” in 1918 and “again, independently by Adams and Joy” in 1919. 229 

Benjamin Boss never tried to explain in print this puzzling observation. 
It was only in 1925 that Gustav Stromberg provided the interpretation still 
accepted today. Suppose the sun and most stars were moving together. 
Suppose, however, that some other stars did not share in that common 
motion. Then those few contrary stars would actually be not fast stars 
pulling ahead of the sun, but slow stars being left behind. As they fell 
behind, they would appear to be moving toward the galactic hemisphere 
away from which the sun and its neighbors were moving. 230 

But why were the sun and its neighbors moving together, compared to 
that other set of stars that apparently provided a fixed background? This 
question received its most convincing answer from Oort and Bertil Lindblad 
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in the late 1920s. They proposed that the Milky Way galaxy is rotating. 231 

That is, the sun and the majority of the Milky Way’s stars were orbiting 
the center of the galaxy, as a disk-shaped aggregation of stars, with those 
closest to the galactic center moving more rapidly and those further out 
moving more slowly. The apparently fast moving stars, were part of a 
different distribution of stars that did not share in that disk rotation. They 
had been bom much earlier, when the dust cloud from which the galaxy 
fonned was spherical, not yet disk shaped. The stars fonned in that early 
period retained their original randomly oriented collection of orbits, rather 
than sharing in the disk rotation of the dust out of which the younger stars 
fonned much later. So these old stars now represented a reference frame 
against which to measure the rotation of the disk shaped aggregation of the 
galaxy’s younger stars. 

Galactic rotation also provided the key to understanding star streaming. 
Building on suggestions by Turner, James Jeans, and others, Lindblad 
showed that the star streams were a consequence of the different shapes of 
the orbits of stars around the galactic center. This made it appear from the 
earth that some of the sun’s stellar neighbors were moving in or out toward 
that center, as they accompanied the sun in its long journey around the 
galactic center. 

So Benjamin Boss’s work provided a major piece of the puzzle solved by 
those who related stellar motion to the structure of our galaxy. While this 
discovery was providing such a major clue to galactic rotation, the Dudley 
remained a significant player in world astronomy. In this period, from 1910 
to 1920, observation went on at a fast pace, calculation progressed briskly, 
and the capabilities of the Dudley grew. Two of the new astronomers added 
to the staff, Ralph Wilson and Sebastian Albrecht were the Dudley’s first 
since Gould to have earned doctorates in the subject. 

The observatory remained a citadel of pure science, as Lewis Boss 
intended it to be. When the U.S. entered World War I, Benjamin Boss wrote 
to Washington offering the Dudley’s services to the war effort. “This 
generous offer never received the courtesy of a reply,” he wrote later. 232 One 
of the observatory’s assistants did volunteer for Navy service. An 
astronomer from Germany unable to return home, Albert Von Flotow, came 
to the Dudley, where he collaborated with Boss on studies of stellar motion. 
However, that was all the impact felt at the Dudley from the Great War. 

Perhaps emboldened by his steady output of mainstream research 
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findings, Boss found 1917 the right time to unveil the next stage of his 
father’s grand plan. Recall Lewis Boss’s 1903 letter to Hale with its mention 
of a “great telescope”, a refractor of 24 inch aperture fitted for accurate 
photography. Benjamin Boss now proposed this idea, with the telescope lens 
now enlarged to 26 inches, to Woodward as the next project of the 
Department of Meridian Astrometry. 

“Expressed in general terms”, he told Woodward in July, 1917, “we aim 
to observe and derive the proper motions of a list of stars from pole to pole 
which will amply cover the needs of photographic astrometry, and 
simultaneously we would obtain a photographic catalogue of the whole sky.” 
He claimed that the major photographic star mapping program launched in 
the 1880s, the Astrographic Catalogue (Carte de Ciel) had failed to observe 
enough of the fundamental stars to enable the pieces of that great effort to be 
put together into a fully accurate map of the entire sky. The Department of 
Meridian Astrometry would do the job over, and do it right. He estimated the 
cost to be $87,000 initially for equipment and then $15,000 per year for the 
duration of the project 233 . 

Back in Albany, he introduced the Dudley Observatory trustees to the 
plan. In 1917 he told them that “the observations for the present undertaking 
are nearly completed and it has seemed wise to plan for our next task. A 
provisional program has accordingly been formulated, consisting of two 
parts. 

These parts were, “first a visual observation of a large number of stars 
with a meridian circle instrument, and second the simultaneous photographic 
observation of an extensive program of fainter stars. “Altogether,” Boss told 
the trustees, “the plan is perhaps the most ambitious piece of astronomical 
work ever undertaken by a single observatory. The positions of about 
1,000,000 stars are to be determined.” 

As the proposal recognized, photography was now well established as 
the principal means of detecting proper motions. Work by the German 
astronomer Max Wolf in the first decade of the century had firmly 
established its value. The invention of the “blink” method of comparing 
photographs in 1915 had vastly increased the productivity of the 
photographic search for proper motions. 

However, it was far from clear that a massive project at a middle sized 
observatory was the best way to tap photography’s potential. When Boss 
polled leading astronomers about his plan, the reaction he got was mixed. He 
claimed to have received approval of his plan from Comstock of Wisconsin, 
Frost of Yerkes, Charlier at Lund, Sweden, and Eddington and Dyson in 
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Great Britain. But Russell of Princeton and Turner of Oxford proposed 
alterations, Eichelberger of the Naval Observatory and H.C. Plummer, Royal 
Astronomer for Ireland, were neutral, while Campbell of Lick and Perrine of 
Cordoba were against. Expressing their preference for another photographic 
program were Schlesinger of Y ale, Pickering of Harvard, Hale and Innes of 
South Africa, as well as Kapteyn, who wrote: “your plan effects me as 
almost something too good to be believed in.” 235 

All this, plus his increasing appreciation of the role of the giants and 
dwarfs, led Boss to revise his plan. Rather than try to survey the million stars 
that he had thought to encompass a good sample of the universe, he now 
proposed to sample selected regions distributed around the celestial sphere, 
in the manner earlier proposed by Kapteyn in his “plan of selected areas.” 

In revising his plans, he missed what appears in retrospect to have been a 
significant opportunity. As part of a critical review of the Carnegie 
Institution's astronomical effort in 1917, Pickering of Harvard had suggested 
that rather than going it alone, the Dudley might work in collaboration with 
Frank Schlesinger, now regarded as the leading American researcher in the 
field of astronomical photography. Pickering went on to suggest that Boss 
make meridian circle observations, still needed to provide exact positions of 
fundamental stars, as a framework for Schlesinger’ s photography. Perhaps 
the Dudley Observatory could also do some of the photography as well. 236 

Overcoming the residue of bad relations between Pickering and Lewis 
Boss, and noting “it is an extremely bad thing to start a scientific feud”, 
Benjamin met with Pickering in August of 1918. The meeting was 
“agreeable”, but nothing was done about enlisting the Dudley in a 
cooperative program. Again, that chance to specialize, like Kapteyn, as one 
of the world’s forefront laboratories of astronomical computation was 
missed. Instead, Boss revised his plan in a manner that would enable the 
Dudley to go it alone. 237 

Bringing forward this new plan, Boss began by noting that recent 
researches “have led him to alter his plans considerably.” The range of star 
sizes, now recognized in such star names as “giants” and “dwarfs”, was 
much greater than he had previously believed. That implied a corresponding 
need for a much wider range of observation, particularly in extending the 
effort to much fainter stars. Albany’s observing conditions, he said, were not 
suitable for this effort. “An expedition has been planned,” he wrote, “to 
select an observing site.” 19 

Up to this point, Benjamin Boss appeared to have eased into a 
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comfortable place toward the bottom of the first rank of American 
astronomers. The Catalogue effort appeared on track. With his wife, two 
daughters, and a son, he occupied a fine house in a still desirable part of 
Albany, and a prominent place in the small scientific community of the city. 
Yet at the age of 40, it was also not too late for him to move on to a new 
observatory site and build a new institution. 

It all began happily enough. In late 1918, astronomical equipment 
companies were receiving requests from Albany for quotes on a 26 inch 
lenses for a special type of telescope called a “doublet” especially adapted 
for stellar photography. Weather bureaus across the southeast and southwest 
were receiving inquiries about their annual number of cloudless days. Based 
on the responses, Boss and his wife scheduled a mid-winter trip to the south, 
to survey promising sites for the new observatory. 

On January 9, 1919, Boss wrote to Woodward that he was interrupting 
the trip in Baltimore because Mrs. Boss had contacted influenza. (Recall that 
1918-1919 saw a great worldwide flu epidemic). Within a week, she was 
dead. “I feel that the foundation of my life had been knocked from under 
me,’ Boss wrote, “allowing the scientific structure we had started to crash to 
the ground.” 238 

By October of that year, he had recovered sufficiently to resume the 
effort to relocate the observatory. He and Ralph Wilson took an auto trip 
through the Sand Hill region of Georgia in the cloudy season, January 
through March, stopping every 50 miles or so to take observations. By the 
end of that year he had focused upon either North Carolina or Georgia as the 
site for his new observatory. 239 

His reviving optimism about the new plan was not, however, universally 
shared. “I hope you will not go into the new wild scheme of photographing 
the heavens at Albany and spending 30 years on it as Boss proposes,” wrote 
H.R. Morgan, an astrometer at the U.S. Naval Observatory, to Roy in 1919. 
“I want to see you get the old Albany and San Louis [sic] work in good 
shape and giving us the 25,000 Catalogue.” 240 

“Thank you kindly for sending me a sketch of your new plans,” Kapteyn 
wrote Boss in 1920. “Not withstanding its good points, I venture to differ a 
good deal from your views. In my mind, we do not seriously want any more 
star positions; what we want is proper-motions.” 241 
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These reactions did not deter him. In 1920, increasingly upbeat about his 
new plans, Boss obtained an estimate from the Brashear scientific equipment 
company on the four 26 inch telescope lenses he would need for his project 
(they would cost $36,000), and traveled to the International Astronomical 
Union meeting in Brussels to discuss the proposed project with colleagues. 
Then it was on to California's Lick Observatory to try out ideas for his new 
telescope design. 

Benjamin Boss was there when, on Sept. 8, 1920 he “was notified today 
of the death of my son Lewis, who was instantly killed by an automobile. It 
was the second heavy blow inside of two years and leaves me shaken to the 
foundation... Lewis and I had grown up with the intimacy of brothers.” 
Lewis Boss had been 13 years old. 242 

From this second blow, Benjamin Boss never really recovered. Whether 
measured by publications, the progress of the Catalogue, the fate of his 
proposed new observatory, or his position among American astronomers, the 
trajectory of his career for its remaining thirty-six years as director of the 
Dudley Observatory was steadily downhill. 

It is oversimplifying things to blame all this on his personal tragedies. 
Remarriage in 1925 brought Boss’s personal life back to a relatively even 
keel, and those who met him recall him as good natured and positive in his 
outlook. But the coincidence of those tragedies with professional setbacks 
that likely would have occurred in any event, and with his own limitations as 
a researcher, appear to have presented a combination of obstacles to 
astronomical achievement that he never overcame. 

In 1920, Robert S. Woodward, who had been directing the Carnegie 
Institution when Lewis Boss’s Preliminary General Catalogue earned 
widespread praise, turned over the Institution’s reins to John C. Merriam, a 
paleontologist and fonner professor at Berkeley. It was to Merriam in 1921 
that Boss turned with his proposal for the new photographic program. 
Merriam’ s initial reaction was negative. Boss initially attributed this to the 
possibility that new director had misinterpreted his proposal. There had 
been, however, no misinterpretation. In further meetings between Merriam 
and Boss in June and October, 1921, the full truth gradually came out. At a 
meeting of the Executive Committee of the Institution in October, that truth 
was formalized 243 

“After discussion,” that committee’s report stated, “it was voted that the 
Department of Meridian Astrometry be carried forward to the completion of 
the Catalogue of Stars now in preparation, with the expectation that in a 
period of from four to five years these studies will be brought to an end and 
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the department distonctinued [sic — presumably the intended word is 
discontinued]. It was also agreed that under such circumstances the Director 
of the Department of Meridian Astrometry should be given opportunities to 
continue as an associate of the Institution for the purpose of assembling the 
results of his studies in this Star Catalogue , such action being taken without 
prejudice to any later program for astronomical work.” 

The reason for pulling the plug on the Department of Meridian 
Astrometry was spelled out in a memo written for Merriam two years later. 
“The Institution began work on an important plan with the direction of 
research in the hands of a man of unusual capacity for leadership in 
constructive work in this special field. The original plan will be completed in 
two to three years. The director in charge when the plan was proposed is 
gone. It has been suggested that we take up another proposal with new 
methods of operation under a new director who lacks the qualifications of 
the originator of the proposal. It is more nearly in accordance with the policy 
of the institution to consider the original objectives as attained. If a new 
research is initiated it would nominally be under the direction of the best 
man to be secured. It might be better policy to support Schlesinger of Y ale, 
who is a very able man in this field than to initiate a new work under 
Benjamin Boss.” 244 

Frank Schlesinger held a Ph.D. in astronomy from Columbia. His 
pioneering work in measuring star distances by photographic parallax had 
earned him in 1920 the directorship of Yale’s observatory. Benjamin Boss. 
The rising generation, which included, for example, Schelsinger, Henry 
Norris Russell, Harlow Shapley, Heber Curtis, Edwin Hubble and Walter 
Adams, held Ph.D. degrees and had done post doctoral work at the world’s 
leading observatories. Benjamin Boss had done his early work at an isolated 
Pacific site and then at Albany under his father’s guidance. 

In tenns of ideas, the contrast was also sharp. The new generation was 
theorizing about the stars while Boss was merely cataloging them. Boss’s 
commitment to older ideas of star clusters driven by mysterious forces 
looked backward compared to the concepts of a generation able to apply 
physics to astronomy in a much more sophisticated manner. The judgment of 
the Carnegie Institution’s Executive Committee, though harsh, was fair. 
Future money would go, as the memo had said, to the best man (the 
Institution was not yet ready to look for the best person). In 1921, Benjamin 
Boss was not that man. 

Nor would he prove to be the man to complete the Catalogue in five 
years. Probably not even Lewis Boss could have done that. He would, 
however, have been more likely have retained the Carnegie’s confidence 
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than his less disciplined son. Instead, each year for the next decade, a 
member of the Carnegie staff would travel to Albany with the aim of 
lighting a fire under Benjamin Boss and his team. 245 

Paralleling the frustration of the Carnegie Institution with the slow pace 
of the work was a more guarded dissatisfaction on the part of the Dudley 
Observatory board of trustees. The board remained aloof from the 
astronomical aspects of the work. The main decision maker since Thomas 
Olcott’s death in 1880 had been his son Dudley Olcott, who had succeeded 
to the presidency of the Farmer’s and Mechanics’ Bank, and had served as 
treasurer on the Dudley Observatory board. He was noted in Albany more as 
a bon vivant than a banker. At the Observatory, however, he was regarded as 
the board’s decisive voice. Arthur Roy described him as “Mr. Dudley Olcott, 
whose ‘say so’ usually goes with the board with few questions.” 246 That say 
so, however, usually involved going along with whatever Lewis Boss or 
Benjamin Boss proposed. 

Dudley Olcott’s death in 1919 led to a vacuum in leadership at a time 
when the next steps in the Observatory’s evolution were under review. At 
the end of 1919, without recording any discussion in the minutes, a terse 
resolution was adopted by the trustees: “RESOLVED: That in the opinion of 
the Board of Trustees, the Dudley Observatory shall, until further action, 
confine its activities to research work adopted.” In 1920 Director Boss 
“commented on the financial condition of the observatory” at a time when 
the endowment was about $150,000, bringing in an annual income of about 
$8000, “raising the question as to whether it might not be advisable to 
increase the endowment of the observatory". After discussion, it was deemed 
“inadvisable to attempt to increase the endowment at the present time.” The 
same meeting saw the resignation of Board of Trustees president William 
Sage. The next three years saw other trustee resignations and other 
reexaminations of the Observatory’s role. All the while, the Carnegie 
Institution was seeking to speed up the now far behind schedule process of 
catalogue compilation. 247 

However, it would be 1927 before Boss would be able to report even the 
completion of the San Luis Catalogue of 15,333 stars. “It represents,” he 
reported, “the completion of the first step toward the fulfillment of a larger 
plan, the formation of a General Catalogue of positions and motions of 
30,000 stars from one pole to the other.” No one was so impolite as to point 
out that a project that was now only reaching its first step in 1927 after an 
expenditure of more than $700,000 was originally supposed to have been 
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completed by 1925 for a total cost of $200,000. 248 

Work went on at a pace barely more perceptible from year to year than 
the proper motion of the stars. Outside, ivy grew on the walls of the 
observatory building. Inside, the human computing machine ground on, 
according to the plan that Lewis Boss had laid down at the turn of the 
century. 

Providing a break in this unvarying routine, every Tuesday night citizens 
of Albany lined up to peer through the Pruyn equatorial telescope. Typically 
there were only a dozen or so visitors, but on nights of an exceptional 
occurrence, such as the sighting of a comet or a close approach of Mars, the 
line might go out the door and stretch around the block. People who had first 
come as children to those Dudley Observatory observing nights would grow 
up and bring their own children to view the rings of Saturn or the surface of 
the moon. .Amid all of this seemingly unchanging routine and respectability, 
the Dudley Observatory went to sleep. 

Beyond Albany, astronomy awoke to a revolution. First, the evidence 
showed that the Milky Way was much larger than Lewis Boss and his 
contemporaries had imagined. Then the universe burst its galactic bounds, as 
further observations proved that some of the nebulae were indeed “island 
universes”, aggregations of stars on the same scale of the Milky Way, but 
millions of light years distant from it. Then these island universes, now 
called galaxies, were shown to be receding rapidly from each other. As the 
observations of Slipher, Hubble and Humanson and others demonstrated 
these barely believable truths, theory also swept outward, on the wings of the 
ideas of Einstein, Friedmann, de Sitter and Lemaitre. The higher 
mathematics of astronomy was no longer the spherical trigonometry of the 
astrometer. It was the tensor algebra of general relativity, and the theorizing 
of the cosmologist. 

As astronomy exploded, the Dudley dozed. After that burst of 
achievement from 1900 to 1920, Dudley added little to astronomical 
research. Even that little, a few publications elaborating on its own earlier 
findings, mainly looked backwards to the obsolete stellar motions and 
structure of the universe research program, not forward to the new galactic 
rotation or expanding universe programs . The General Catalogueue retained 
its potential value. It became a specialized tool, still eagerly awaited by 
astronomers focused on studies of our galaxy. But it no longer offered the 
key to the structure of the universe that it had seemed to promise when it 
was first dimly envisioned in the late 1880s. 

Why did the Catalogue take so long? A look at the basic parameters of 
Catalogue composition seems to acquit Boss personally, and the Dudley 
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staff as a whole, of any charges of exceptional foot dragging or 
incompetence. It simply was a very long and tortuous process to calculate 
accurate positions for 33,422 stars in the pre-computer age. 

Recall the basic truth that had been evident way back when the Scientific 
Council was advising the trustees back in 1856. Every hour of observing at 
the telescope creates at least a dozen, and more likely twenty or more, hours 
of calculating at the desk. That calculating task long resisted automation. 
The ideas of Babbage, the development of mechanical calculators by 
Scheutz and others in the 19th century, and the introduction of mechanical 
card sorting and tabulating machines in the early twentieth century created 
an opportunity to change this. But that opportunity was not seized in 
astronomy until the mid 1920s. At the Dudley the opportunity was not seized 
at all. Astronomical computation at the Dudley Observatory remained in 
1930 basically in the state Lewis Boss had encountered in the 1870s. 

This snail’s pace of human eye observation and human computer 
calculation explains the slow pace of production. On the average, an 
observatory was capable of carrying out meridian circle observations at the 
rate of 1 000 stars per astronomer-year of effort. Note that this does not mean 
every astronomer makes only 1000 star observations in a year. Stars have to 
be observed more than once. In addition, each observation requires not only 
an astronomer looking through the eyepiece and pushing the button to record 
the right ascension, but also at least one, and preferably two, others reading 
the micrometers to observe the declination. So a project that eventually grew 
to observe more than 33,000 stars required some 33 astronomer-years of 
effort. 

Each hour of observation then required some twelve to twenty hours of 
computation. So those 33 astronomer years required some 300-700 computer 
years of effort to be brought into useful form. Ralph Wilson, one of the 
participants in the program, estimated the total effort, observation plus 
computation, at 600 person-years. That meant, roughly speaking, three 
astronomers making 11 years of observations, and some 10-20 computers 
making thirty years of calculations. And, equally roughly speaking, that is 
indeed the effort that the Dudley Observatory put in over the years from 
1905 to 1935. The Carnegie Institution paid for this effort, with what Wilson 
estimates to be a total of $1 million, and with the publication of the General 
Catalogue in 1937, it got what it paid for. 249 

Where did the time and money go? The great majority of it, the years 
from 1910 to 1928, went into reducing the Dudley’s own observations. 
Setbacks occurred, as inconsistencies in those observations, due perhaps in 
part to the extreme speed of the Argentina observing, forced the team to 
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stop, reconsider and ask questions. How might differential refraction, or the 
“magnitude effect”, the tendency of observers to push the observation 
recording button sooner for bright than for dim stars, have biased 
observations? Were small variations in the speed of the earth’s rotation 
systematically influencing the results? Slowly, these problems were solved, 
and the pieces that would make that General Catalogue possible were put 
together. 

In 1928, the Carnegie Institution published that Dudley Observatory 
Catalogue of more than 15,000 Southern Stars, the ones that had been 
observed from the San Luis Observatory. The year 1931 saw the publication 
of a Catalogue of the more than 15,000 stars that had been observed from 
Albany. Only then could the team begin the combining of those observations 
with those of 238 other star Catalogues to achieve a General Catalogue. 

This long delay before general Catalogue compilation could even begin 
suggests a question: why do your own observations? Why not simply rely on 
those of the 238 other observatories? Does a 239th set really add much? 
Both Lewis and Benjamin Boss believed the answer to that question was 
yes. They believed that a set of the Dudley Observatory’s own observations, 
taken world-wide, as accurately and conscientiously as possible with a single 
piece of high quality equipment, the Olcott Meridian Circle, was essential in 
keeping the General Catalogue honest. It was an irreplaceable check on 
questionable observations of others, and an essential starting point for 
resolving the inconsistencies of varied observations. 

The resolution of those inconsistencies was carried out by methods that 
Lewis Boss had helped to pioneer, and that Benjamin Boss further 
developed. The mathematics was complicated, but the basic idea was 
straightforward. For each of the thousand or so fundamental stars that had 
been observed many times in the past, the Dudley’s astronomers and 
calculators averaged the many positions observed, weighting them according 
to their opinion of the reliability of the data. They then used the resulting 
weighted average of positions as a basis for correcting the systematic errors 
of the observations made at each observatory. Then they repeated the 
weighted averaging process, and then made another round of corrections of 
the remaining systematic errors. It was the alternation and application of 
these two fundamental steps, averaging and systematic error correction, that 
built a fundamental system of star positions on which to base the rest of the 
General Catalogue. 

The process was not perfect. The observational problems at San Luis that 
Lewis Boss had criticized in 1910 led to problems when employed in the 
calculations of the 1920s and 1930s. As later analysis showed, the General 
Catalogue would contain some systematic errors depending on position and 
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magnitude 250 . But these errors would be small enough, and sufficiently 
subject to later correction, as not to detract unduly from the usefulness of the 
Catalogue. 

The Carnegie Institution, keeping to itself its dissatisfaction with Boss’s 
management methods, also proved remarkably patient. Even with the onset 
of the Great Depression, it kept funding above $30,000 a year. Funding and 
staffing began to be reduced in 1934, and the official removal of the 
Department from the list of major Carnegie projects occurred in 1936. Only 
Benjamin Boss, Harry Raymond, and chief calculator Isabella Lange 
remained in 1937 to greet the arrival off the press of the five volumes of the 
General Catalogue of 33,432 stars for the Epoch 1950 (Washington, D.C., 
Carnegie Institution Publication 468). The great dream launched by Lewis 
Boss and sustained by Benjamin Boss had at last been realized. 

Despite all the problems and delays in producing it, the General 
Catalogue proved worth the effort. Creating a General Catalogue the old 
fashioned way was more than ever, in 1937, a task that most astronomers 
were glad they had not been called on to do. But it was also still, even in 
1937, a job that many of them still wanted done. There already existed other 
fundamental catalogues that were more accurate, but they covered a much 
smaller numbers of stars. There already existed other catalogues of larger 
numbers of stars, but they were much less accurate. There existed other 
collections of proper motions, but none combined the accuracy and quantity 
of the General Catalogue. 

It took and held a place for two decades as an indispensable source of 
astronomical data for those studying the Milky Way galaxy. “For many 
years, “ writes Bart Bok, a leader of Milky Way astronomers, “the 
Catalogues prepared under the direction of Lewis and Benjamin Boss at the 
Dudley Observatory in Albany and by H.R. Morgan at the U.S. Naval 
Observatory figured prominently in researches on positions and proper 
motions”. Astrometer W.M. Smart of the University of Glasgow described 
the General Catalogue in 1968 as the “culminating achievement” in the long 
history of measuring star positions using transit circles and meridian circles. 
British astronomer K.C. Blackwell wrote in 1969 that the system of the 
General Catalogue “is still the most useful system at present available for the 
combination of observational catalogues”. 251 

Three groups in the world in the first half of the twentieth century 
compiled major fundamental catalogues. The successors of Arthur Auwers at 
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the National Almanac Office in Germany produced the Fundamental 
Katalog or “FK” series that continues to be updated today. It provides highly 
accurate positions of a few thousand stars. Astronomers at the Naval 
Observatory, initially led by Eichelberger and later by Morgan, produced a 
general catalogue of an intermediate number of stars, some 5000. The 
General Catalogue, encompasses 33,342 stars with an accuracy that 
approached, though it did not quite match, the German Catalogue. “In 
contrast to the German Fundamental Catalogues,” writes astrometer Ivan 
Muller “the GC aimed not only at establishing a fundamental system by 
giving the positions and proper motions of a carefully selected number of 
frequently and fundamentally observed stars, but also to calculate for all 
stars brighter than the seventh visual magnitude the best positions and proper 
motions that could be derived form the existing transit observations.” 252 
The three efforts, then, were different, and complemented each other. 
The German Catalogues were unrivalled in accuracy, and eventually became 
the basis of the fundamental system of reference stars that remains in effect 
today. The General Catalogue was unrivalled in the extent of its coverage, 
and became indispensable for studies comparing the proper motion of a large 
number of stars. The Eichelberger and Morgan efforts provided correction 
for some of the accumulating errors of the Preliminary, and later the 
General, Catalogue. Each effort served as a check on the others. 

The proper motions determined from these Catalogues continued for 
decades to fuel astronomical understanding. “Consider the astrometric 
proper motion observations,” wrote astronomer Martin Schwartzschild in 
1966. “Where would we be without them in the investigation of the 
kinematics of the galaxy? Where would we be without them in the study of 
the galactic systems represented by the various stellar populations, and 
where would we be without those large accumulated proper motion data in 
the study of clusters, i.e., in the determination of cluster membership for 
individual stars or of common motion groups that have played such an 
exciting role in recent astrophysical developments?” 253 

So the General Catalogue stands as a monument to the foresight of Lewis 
Boss and the conscientious persistence in the face of obstacles exhibited by 
Benjamin Boss. In spite of the many difficulties and inefficiencies in 
producing the General Catalogue, it still, even in the late 1930s, met a need. 
“Star catalogues and their systematic relations are not very interesting to 
most astronomers,” wrote Adolf Kopff, the dean of German astrometers, in 
1936, “but I think they are fundamental for astronomical work. ...We must 
continue to study the motions in the universe, both near and distant, more 
exactly and more in detail; and we are glad that we can go back to our star 
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catalogues — often a little despised — as the foundation of our science.” 254 

If three fundamental catalogues were important to the advance of 
astronomy in the first half of the twentieth century, carrying on three such 
projects indefinitely was not. Though the General Catalogue was briefly 
designated as a basic reference system by the International Astronomical 
Union in 1932, it lost that place in 1940 to the more accurate German 
catalogues. By then, photography had long since outpaced direct observation 
for proper motion studies. The meridian circle (now highly automated and 
equipped with modem electronics) would continue to be a useful tool of 
astrometry through the twentieth century. But the heroic age of meridian 
circle observation was over. 255 

In the face of this vanishing mission, from 1938 through 1940 the 
trustees reassessed the Observatory’s future. Fund raising was considered, 
but the trustees did not believe a sufficient sum could be raised. Connections 
with New York State were explored, and an effort to renew ties with the 
Carnegie Institution was attempted. It drew a rejection from the Carnegie’s 
President, Vannevar Bush. New board president Dixon Ryan Fox, a historian 
and president of Union College, who recorded himself as “not optimistic” 
about the Dudley’s future, offered to absorb it into Union as a Department of 
Astronomy. 256 

This suggestion and others, ranging from renewing research to 
liquidating the endowment (which the Depression had shrunk to a market 
value of only $128,000) were finally weighed at a meeting in January, 1940. 
In a split vote, with one trustee, Alfred Renshaw, taking the unusual step of 
asking to be recorded as “opposed in principle”, the decision was made “that 
the Dudley Observatory proceed in the manner in which it has 
functioned.” 257 

This business-as-usual approach left the observatory in the control of an 
astronomer who was by now well outside the mainstream of world research. 
Benjamin Boss remained from an Albany viewpoint a respected astronomer. 
He remained one of those leaders of the discipline whose names were 
marked with a star in the directory of American Men of Science. But he did 
not go on to earn admission to the National Academy of Sciences. He 
remained a member of “the neighbors”, a sort of old-boys club of eastern 
U.S. astronomers. But when, in 1926, Henry Norris Russell had sought 
leading observatories and astronomers to consult about spending money 
expected to be made available to astronomy by a proposed National 
Research Fund, Benjamin Boss and the Dudley Observatory were 
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conspicuously absent from the list of those consulted. 258 

Nor, during the three decades of Carnegie support, did other astronomers 
on the Dudley’s staff rise to major positions in their profession. For some, no 
such rise had been expected. Roy was fully committed to the Catalogue. 
Varnum was also, though his loyal service was interrupted briefly in 1921 
when he launched a surprising challenge to the accuracy of Boss’s 
calculations. The challenge rested on detailed calculations suggesting the 
need to correct all observations for a twice daily change in refraction effects 
due to heating and cooling the earth. The challenge escalated to the point 
where Varnum was essentially calling for a total re-determination of the 
fundamental star positions on which the General Catalogue would be based. 
The Carnegie Institution eventually had to assemble a review team 
consisting of the eminent astronomers Henry Norris Russell, William 
Eichelberger, Frank Schelesinger, and Harlow Shapley. They reviewed 
Varnum’ s challenge, and rejected it. , 259 

Besides Roy and Varnum, only one member of the of the team that had 
manned the San Luis, Argentina, observatory, Heroy Jenkins, became a 
permanent employee of the Dudley Observatory staff . He contributed to 
Catalogue calculation but did little independent work. 260 

There had been, however, other new hires that had come and stayed. 
Harry Raymond, who held a bachelor’s degree from Harvard, joined the 
Dudley Observatory in 1910. He was not the typical recent Harvard 
graduate, but rather an Ohio fann boy who had worked as a teacher in 
upstate New York and a South Dakota sheep herder. He found Albany a 
good place to raise a family and exercise broad rather than specialized 
interests that ranged from mathematics to poetry to history. He was regarded 
as a “walking encyclopedia” for his broad knowledge, and as an absent 
minded professor for his absorption in that knowledge. His facility at 
calculation made him a valuable addition to the Catalogue work force. In 
addition, he perfonned major editorial chores on the Astronomical Journal, 
and published several papers in it. He did not, however, seek the steady 
record of research publication that would earn him a significant place in the 
community of professional astronomers. 261 

Ralph Wilson had earned a doctoral degree from Virginia and had 
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worked as an astronomer at Carleton College, and on a South American Lick 
Observatory expedition before joining the Dudley. His 1917 article based on 
that South American work, was a pioneering contribution to understanding 
the nature of the Magellanic Clouds. 262 

Wilson was the best astronomer at the Dudley in the Benjamin Boss era. 
He was unique in his mastery of both radial velocity and proper motion 
measurement. He contributed to many areas, working on the Catalogue, 
studying the radial velocities of stars, and collaborating with Raymond on 
studies of the movement of the sun through space. 

As mentioned earlier, determining the point toward which this movement 
tended had suffered from problems for decades. Different results were 
obtained for this point depending on whether one used proper motions or 
radial velocities, and, even for proper motions alone, on the spectral class of 
the stars used to determine it. The Danish Academy of Sciences offered a 
Gold Medal for the best solution to this problem in the mid 1920s, and 
Raymond and Wilson were able to develop corrections to Lewis Boss’s 
Preliminary General Catalogue that resulted in an answer that reconciled the 
results from the different methods. The solar system, Wilson and Raymond 
concluded, was heading toward a point on the celestial sphere with right 
ascension 270.8 degrees and declination +27.1 degrees, at a speed of 19.0 
km/sec. In popular tenns, they explained to a local reporter, this meant that 
the solar system would collide with a star in the constellation Hercules in 
some 2.23 billion years. Walter Adams was later to express a “high opinion” 
of Wilson’s work. After the Catalogue was finished Wilson found a place at 
Mt. Wilson. 263 

Sebastian Albrecht., who came in 1912, moved Dudley into a new area, 
but experienced less personal and professional success than Wilson. He held 
a Ph.D. from Berkeley, and had also worked as an observer at the Lick 
Observatory. There he had shown that one easily visible class B star, 
Murzim or beta Canis Majoris, is a variable star with an unusually short 
period. This star became the prototype for an important class of such short 
period variables. 

His next post, at the Cordoba, Argentina, observatory from 1910-1912, 
had been short and stormy, marked by poor relations with the observatory’s 
director Charles Perrine who found Albrecht difficult, grasping, and an 
“empire builder’ and was delighted to see him depart for the Dudley. Similar 
issues may have surfaced at the Dudley. Boss wrote a 1917 letter to Hale 
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asking if a place could be found for Albrecht at Mt. Wilson. It could not, and 
Albrecht remained at the Dudley for the next 25 years. 264 

He published papers in the Astrophysical Journal involving the “K 
term”, a difficult-to-explain measurement related to Doppler effect 
determination of stellar radial motion. This work proved contentious. He 
advocated revision in standard wavelength measurements used in 
spectroscopy in order to explain the K tenn, as well as to improve 
spectroscopy generally. These revisions were not accepted by his peers. His 
exchanges of letters with one of the field’s leaders, Otto Struve of Yerkes 
Observatory, become increasingly testy. “I am inclined to think that your 
table of wave-lengths contains a considerable portion of doubtful or spurious 
lines,” wrote Struve in 1932. This verdict, along with his location in Albany, 
tended to isolate Albrecht from the astrophysics community. When the 
Department of Meridian Astrometry was officially terminated in 1937, he 
would prove unable to obtain a new position. 265 

By 1937, it had been twenty years since the Dudley had added a new 
astronomer to the staff. Partly this resulted from the needs of the Catalogue. 
While the Catalogue was being complied, the skills built up over decades by 
Vamum, Roy, Wilson and Raymond could not easily be either dispensed 
with or duplicated. Nor was there much money with which to add people not 
working on the Carnegie Institution’s project. But even if there had been 
money, a middle sized, old-fashioned, unaffiliated city observatory was not 
likely to attract employable young astronomers. 

In the eyes of this new generation of astronomers the Dudley suffered 
badly by comparison with Mt. Wilson. Year after year the Carnegie 
Institution’s annual report from Mt. Wilson got longer and more exciting. 
Those reports first told how Harlow Shapley used the 60 inch reflecting 
telescope to map the distribution of globular clusters, and thereby show the 
galaxy was much bigger than Kapteyn had imagined. Then the reports 
described how Edwin Hubble used the new 1 00 inch Mt. Wilson telescope to 
demonstrate that some of the nebulae were far outside our galaxy. Then 
Hubble and Milton Humanson recorded stellar spectra and measured 
distances that showed a linear relation between the distance and recessional 
speed of galaxies, evidence of the expansion of the universe. 

In contrast, the much duller Carnegie reports of the Department of 
Meridian Astrometry got shorter and more cryptic. They concentrated 
increasingly on the Catalogue and its problems, and on explaining why the 
Catalogue’s expected date of publication, like the boundaries of the universe, 
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seemed to be steadily receding. 

As an outpost of civic astronomy, the Dudley also suffered from 
comparison with another approach for bringing the stars to the city. In the 
1930s when the money of philanthropists went into astronomy, it went 
mainly into large scale efforts in big cities: the Hayden Planetarium in New 
York City, the Adler Planetarium in Chicago, and the Griffiths Observatory 
in Los Angeles. Countering the skepticism of both Lewis and Benjamin Boss 
about “popular astronomy” these institutions showed that, in big cities at 
least, astronomy could draw a steady audience. 

Were there any similarly promising lines of diversification for a small 
observatory with antiquated equipment, under a cloudy sky in a second class 
city? In the 1930s, two possibilities emerged. 

The first of these possibilities leaped out at readers of the New York 
Times from page one on October 1, 1930. “World Pulse Beat Laid to 
Radiation”, proclaimed the story’s headline. “Dr. Boss tells astronomers it 
creates stars and causes hurricanes.” 

This public splash had grown out of narrow and esoteric calculations 
undertaken for the Catalogue. In 1927, after removing disagreements 
between the Dudley’s own Albany and San Luis observations due to such 
causes as differential refraction and the magnitude effect, a puzzling 
discrepancy remained. The right ascensions of stars spanning the celestial 
sphere plotted against time of day seemed to undergo a periodic change 
above and below the value expected of them. The discrepancy was similar in 
scale, though only half as frequent, as the one that Vamum had pointed out 
in 1921. Now Boss revived this surprising result in an article in the 
Astronomical Journal in 1927. 266 

A similar surprise had been encountered before. An apparent periodic 
discrepancy in his calculations of star positions in the 1880s had resulted in a 
remarkable discovery by astrometer Seth Chandler, protege of Benjamin A. 
Gould, close friend of Lewis Boss, and former editor of the Astronomical 
Journal. That discovery, nicknamed the “Chandler wobble”, is a tiny but 
regular periodic oscillation in the direction of the earth’s axis with a period 
of 400 days. It offers a significant clue to the geophysics of the earth, being 
interpreted as a consequence of the nature of the earth’s core as a 
combination of solid and liquid portions. 

Benjamin Boss now, in 1928, now began to consider a similar solution to 
his puzzle. Perhaps, every day, the earth’s rotation sped up and then slowed 
down slightly. Such an idea seemed to him to agree with related fluctuations 
in the apparent positions of the sun, moon and planets, and also with 
theoretical suggestions put forward by two renowned theoreticians, Willem 
de Sitter of the Netherlands, and E.W. Brown of Yale. This change in 
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rotation rate would explain the Dudley’s observations, but what would 
explain the speeding up and slowing down? 

If such an effect existed at all, the most likely explanation was found in 
the earth’s tides. But because the tides would predict a twice-daily effect, 
Boss rejected this explanation in favor of another. Magnetic fields from the 
sun, he argued, drive a flow of electric changes through space that interact 
with the earth’s own charge. This interaction caused the earth to slightly 
contract and expand in a daily, pulse beat. That daily pulsation, in turn, 
might cause the earth’s rotation to slow down and speed up once a day. 

Here emerged an opportunity for not only a discovery, but also a 
collaboration. Another of the Carnegie Institution’s eleven major projects 
was a Department of Terrestrial Magnetism. It had an ongoing program to 
detect and explain changes in the earth’s magnetic field and their effects 
.The director of that department wrote in 1928 that “A promising 
cooperative investigation with the Department of Meridian Astrometry has 
been suggested. This relates to Boss’s investigation of changes in the rate of 
rotation of the Earth and the possible correlation therewith of some of the 
phenomena of terrestrial magnetism and electricity.” 267 

The collaboration had a short life, only about two years. The experts in 
terrestrial magnetism did not find much value in this astronomical clue. But 
Benjamin Boss did. 

“Variations of charge on daily yearly and longer time scales,” he stated, 
“cause the earth to pulse.” These expansions and contractions might explain 
heretofore poorly understood characteristics of the earth’s geology. The 
pulsing in and out of the earth’s surface might have compressed and 
expanded portions of the earth’s crust, causing the ocean floors to take on 
their present concave shape, while rendering continental crust concave. The 
resulting strains where continent met ocean might explain why volcanoes 
and earthquakes happened mainly at those boundaries. 268 

He went on to cast his net wider. Perhaps, harking back to his father’s 
ideas about galactic electric fields speeding up the stars, similar forces acted 
on a stellar scale. Stars may be electrically charged and pulsing like the earth 
under the magnetic field of the Milky Way, which in its rotation acts like a 
huge electrical generator. The resulting magnetic repulsion causes the 
spherical shape of galaxies. 

And there was more: “as a consequence of the proposed scheme of 
evolution we can account for the novae, the “white dwarf’ stars, stars of 
great brilliancy, comets and meteors. In fact, it appears to satisfy all the 
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observational data better than any hypothesis heretofore advanced.” 

What a mountain of speculation to rest on a single alleged fact! The 
speculation never appeared in a refereed scientific publication, surfacing 
only in a 1930 address to the American Astronomical Society, and in the 
1930 Carnegie Institution Year Book. Even the alleged fact, a daily variation 
in the earth’s speed of rotation, was never verified, much less connected to 
solar radiation. Modem discussions relating astronomical measurements note 
that “solar activity may affect the rotation of the solid earth” but the effect is 
“not straightforward.” 269 

The reactions of Boss’s professional colleagues were more sorrowful 
than angry. “I am very fond of Boss, and I think that his work in the field of 
measurements of stellar positions is good,” wrote Walter Adams, “but the 
extreme speculations, some of which can only be considered as wild, in 
which he has been indulging recently should not fonn a part of either the 
work of the Department [of Meridian Astrometry] or of its Annual Report. 
In this Russell and others at Mount Wilson concur with me fully. To be quite 
frank, some of the material in Boss’s report is of much the same character as 
that which we receive from men utterly unversed in science and which we 
label as “crank” contributions.” 270 

After that 1930 talk to the Astronomical Society, Boss published nothing 
for five years. When he did return to print, it was with a very conventional 
paper on stellar motions that could easily have appeared in 1915. The 
terrestrial magnetism and cosmology speculations had disappeared. 

That same issue of the Astronomical Journal that held Boss’s 1935 paper 
hints at a more significant opportunity to revive the Dudley, but one that 
others seized while the Dudley dozed. In that issue, Wallace Eckert of 
Columbia University’s Rutherford Observatory discussed “The Computation 
of Special Perturbations by the Punched Card Method.” The paper ended 
with thanks to Leslie J. Comrie of Britain’s Nautical Almanac Office, and 
Thomas Watson, President of IBM. 271 

Comrie, Eckert and others had perceived, and the British government 
and IBM had funded, the application of calculating and tabulating machines 
to astronomy. Comrie had pioneered in the use of mechanical computation 
since early in the 1920s. Between 1926 and 1932, he had completely 
mechanized the calculations in Britain’s Nautical Almanac 
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Office, “realizing, the ambitions of Charles Babbage.” 272 He estimated that 
the use of Burroughs calculating machines enabled calculating work to be 
done ten times as fast as the pre-machine era, at one fourth the cost. 

In 1925, Eckert established at Columbia a Department of Astronomical 
Computing in cooperation with IBM. The digital computer was still decades 
away, but punch-card tabulating machines, based on the inventions of 
Herman Hollerith, had been in use since the turn of the century. Their initial 
applications had been at the U.S. Census Bureau, and then in business. Their 
success had led to the creation of IBM. Astrometers, as a sort of census 
takers of the stars and accountants of stellar motions, represented a small but 
significant opportunity to expand the technology in new directions. 273 ) 

Benjamin Boss, however, missed this boat. The Dudley would have 
offered in the 1920s an unparalleled test bed for those applications. Its past 
included the Scheutz computer, and its present involved as intensive a 
computational effort as any observatory in the world. But it missed this 
chance to become, Kapteyn-like, an observatory without a telescope. 

The General Catalogue was eventually put onto punched cards for 
computer use, but this came long after its completion. In the late 1940s it 
was one of the first Catalogues to be key-punched into machine readable 
fonn under the U.S. Naval Observatory’s Star Catalogue Project. The 
emerging U.S. space program of the 1950s used the information as a precise 
star background against which to keep track of space vehicle trajectories. 
But this all happened far too late to re-ignite the Dudley research effort. 274 

Back in the 1920s, an opportunity might have emerged for collaboration 
with IBM in nearby Poughkeepsie, or with General Electric in even nearer 
Schenectady, to develop mechanical computation methods in the course of 
preparing the Catalogue. This might have, by the 1930s, have provided a 
source of new funding just when support for science was about to become 
hard to come by due to the Great Depression. It might have created a 
Carnegie Center for Scientific Computation that might still be alive today. 

Benjamin Boss never even gave a nod in that direction. Instead, by 1940, 
the Dudley Observatory had clearly fallen far behind the forefront of U.S. 
astronomy. By 1940, concludes historian John Lankford, U.S. astronomy 
was “cast in the mold of industrial capitalism and resting of broad-based 
popular support.” 275 The Dudley Observatory, by contrast, had lost both its 
role as a pioneer in the industrialization of astronomy and its popular 
support. It had by 1940 returned to the state Lewis Boss found it in back in 
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1876, derelict and obsolescent. 

In summary, in its incarnation as the Department of Meridian Astrometry 
of the Carnegie Institution of Washington, 1905-1937, the Dudley 
Observatory had been chosen to use a moderate sized investment to deliver 
up a useful tool. Though far overrunning the initial unrealistically optimistic 
cost and time estimates for producing that tool, Lewis and Benjamin Boss 
had eventually lived up to the trust that the Carnegie board had placed in 
them. But in the process, the Dudley Observatory’s astronomers had fallen 
asleep. In their Rip Van Winkle-like slumber, they had missed a remarkable 
opportunity: the application of the computer (first mechanical, then 
electromechanical, ultimately electronic) to astronomy. 

The failure of the Dudley Observatory’s astronomers to keep it awake is 
understandable. They were not able to launch a new science of astronomical 
computation in the 1920s or 1930s because they were so thoroughly 
committed to what had been the new science of astronomical computation of 
the 1880s. As they carried that nineteenth century initiative deep into the 
twentieth century, it proved so labor-intensive that the Dudley Observatory’s 
staff members had little energy left over for anything else. They were 
consumed by the Catalogue. 
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“I was faced,” said the seventh director of the Dudley Observatory, 
Curtis Hemenway, “with the problem of what to do with a small observatory 
in the middle of a city.” 276 By 1971, he seemed to have solved that problem. 

The Dudley had woken up from its mid-century slumber. It had left 
behind its Victorian mansion on Lake Avenue, and stored away the Olcott 
Meridian Circle in a warehouse of the New York State Museum. It now 
instead operated a bustling laboratory located near the campus of the State 
University of New York at Albany. There in high-tech “clean rooms”, using 
electron microscopes rather than telescopes, and electronic rather than 
human computers, a staff of sixty people explored topics ranging from 
micrometeorites to stellar evolution. Dudley scientific apparatus flew into 
space on NASA missions, and Dudley scientists jetted regularly to 
international meetings to discuss the results. The Dudley team doubled as the 
Department of Astronomy and Space Science of the State University of New 
York at Albany. On the list of the top one hundred university and other non- 
profit recipients of NASA contracts for 1971, the Dudley was number 39, 
ahead of such institutions as Cornell and the University of Southern 
California. 

Had Hemenway finally met the challenge of civic astronomy? How had 
the Dudley come so far so fast? 

The effort to reawaken the Dudley began in 1956. Ray Palmer Baker, a 
vice president at RPI soon to become president of the Dudley board of 
trustees, presented a new plan that he and three other board members had 
developed. Benjamin Boss would retire as observatory director. No attempt 
would be made to continue the now century-old program of measuring star 
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positions and motions. Instead, the endowment income would help support 
the work of two professors at local colleges who would double as the 
Dudley’s directors. Curtis Hemenway a Union College physicist who had 
recently begun studying space science, would become the observatory’s 
resident director. Robert Fleischer of Rensselaer Polytechnic Institute, a 
radio astronomer, would become the observatory’s research director. 

The two new co-directors had very different visions of Dudley’s future. 
Fleischer, a Flarvard graduate with ties to the small but growing radio 
astronomy community, urged a cautious professional approach. He and a 
group of students were building a small radio telescope in nearby Grafton, 
N.Y. This might be used for gradually building up a modest presence in this 
increasingly important new field. 

He was encouraged in this incremental approach by Harvard astronomer 
Bart Bok, whose own studies of the Milky Way had benefited from the 
General Catalogue. “ The combination of institutions that you outline is in 
an excellent position to make an important contribution toward the 
development of radio astronomy in the United States,” Bok wrote to 
Fleischer in 1956, “The probable entrance into the field by the Albany-Troy- 
Schenectady group has often been discussed inside the National Science 
Board and in the advisory Board of Associated Universities, and I have 
heard no other views expressed except the hope that we may soon have 
another nucleus for training and research in radio astronomy.” He cautioned 
Fleischer, however, to keep equipment “rather small for a start.” 277 

Hemenway, an astronomical outsider, had bigger plans. Born in Hope, 
Maine, in 1920, the son of a mathematics professor father and a research 
chemist mother, his own science career was slow to take off. A self 
described “goof off’ in high school and college, he only got serious while 
working on radar during World War II. He went on to earn a doctorate in 
physics from Rutgers in 1949, and a faculty position at Union College. Until 
1955, his specialty was electronics. He had focused on teaching, and had 
published a textbook. Then, on sabbatical in 1955 at Harvard, he studied 
with Fred Whipple, an astronomer specializing in the solar system. 

In 1949, Whipple had made a stir by proposing that the earth was being 
bombarded daily by many tons of small particles from space. Their high 
ratio of surface area to volume meant they radiated energy rapidly enough to 
keep them cool enough to survive atmospheric entry. Whipple named these 
particles “micrometeorites”, a name that came to refer specifically to objects 
on the order of a micron (millionth of a meter) in diameter. Here, it 
appeared, was an inexpensive supplement to space exploration. “The writer 
heartily encourages the collection and study of micrometeorites, as they may 



277 



B. Bok to R.L. Fleischer, April 16, 1956, Records of the DO (1956-1980) , Drawer 2 
Folder 32, DOA 




Chapter 8 



155 



provide the only laboratory samples of cometary material,” Whipple wrote 
in 1 949 If these particles could be collected, separated from those of earthly 
origin, and carefully analyzed for age, structure and chemical composition, 
they might give clues about the primordial material from which the solar 

278 

system was made. 

Hemenway saw micrometeorites as an appropriate research focus for a 
new era. Even before Sputnik was launched in 1957, the coming years 
seemed to be shaping up as a “space age.” He envisioned an institution that 
would not only do research in space science supported by external funding, 
but would also assume a growing educational role in the community and the 
academic world. For though he was about to be thrust into the role of a 
researcher, Hemenway always regarded himself as primarily an educator. 

He looked even more professorial than either of the Bosses, with his 
receding hairline, bow tie, and black plastic glasses. But Curtis Hemenway 
was a new type of scientist for the Dudley. Though a New Englander, he had 
none of Gould’s patrician irascibility. Though a Ph.D., he had neither Lewis 
Boss’s “philo-German doktor” sentiment, nor Benjamin Boss’s pipe 
smoking diffidence. He was plain spoken and gregarious, dynamic, 
entrepreneurial, and sometimes inspirational. If he resembled anything from 
the Dudley’s past, it was the project-launching and excitement-generating 
energy (and also, unfortunately, the frequent distraction and lack of follow 
through) of Onnsby McKnight Mitchel. 
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Curtis Hemenway 



Within months of taking his post as resident director, Hemenway had 
sent out a contract proposal seeking the support of the Smithsonian 
Institution’s Astrophysical Observatory for micrometeorite work. Fleischer 
felt that as research director he had been insufficiently consulted, and 
protested. 

In an exchange of letters, the two explored their differences. “In your 
desire for rapid expansion of the plant and activity, you made a number of 
suggestions which violate the spirit of individual freedom of research” wrote 
Fleischer, adding, “you have acquired a somewhat distorted view of the ease 
of obtaining funds in such a way as to assure the long tenn scientific and 
financial health of an observatory.” Hemenway replied that “[I] do not 
believe I misjudge the present situation in contract work ... I’m sure we’ll 
make it work.” The board affirmed Hemenway’s position, endorsing his 
effort to gain contracts. By 1958, Fleischer had resigned, and Hemenway 
stood alone as director of the Dudley Observatory. 279 

While they had been fighting, Sputnik had flown. Hemenway, who had 
yet to publish anything in astronomy or space science, stepped forward as 



279 



R. Fleischer to C. Hemenway, June 16, 1956; C. Hemenway to R.L. Fleischer, 
July 24, 1956, Records of the DO (1956-1980) , Drawer 2, Folder 32, DOA 



Chapter 8 



157 



the Albany area's leading space expert. Within a few years he was being 
heralded in local newspapers as “A Jet Age Astronomer”. As a consultant to 
the Defense Department he was warning that the Russians “are ahead of us” 
in astronomy. “World War I made the chemist important in society. World 
War II brought the physicist into his own, and the preparation for World War 
III is making the astronomer important,” he told the Schenectady Kiwanis 
Club in 195 8 . 280 

His style as well as his message reflected the new era. “We don’t just 
look at the stars,” he told the reporter. “We go out and grab things.” This 
was a sharp contrast to Benjamin Boss, who, in an address three years later 
to a local audience, encouraged listeners to “Look to the Stars for Humility”. 
Local newspapers approved of the Hemenway approach. “With the dawn of 
the Space Age,” one of those papers editorialized in 1958, “the role of the 
Dudley Observatory will loom more important in community life.” 281 

Hemenway also helped found an Albany Astronomy Club, which later 
merged with a similar group in Schenectady to create the Albany Area 
Amateur Astronomers. With his wife Vivian, he fonned the Friends of the 
Observatory to solicit public support for the Dudley. Vivian would also later 
write an astronomy column for an Albany newspaper. Though contributions 
from the public never amounted to more than a few thousand dollars, the 
observatory remained a popular attraction at times when something striking 
loomed in the skies. For example, in September, 1956, the staff stayed up to 
2 A.M. to accommodate the hundreds of Tuesday night visitors seeking a 
view of Mars during one of its closest-ever approaches to the earth. 

Hemenway’s quest for contracts went beyond astronomy. The Dudley’s 
first research contract was signed in 1958 with the Revere Copper and Brass 
Company. That venerable maker of pots and pans also produced radar 
“chaff’, tiny copper shreds dropped from airplanes to confuse enemy radar. 
This idea had been developed by a Harvard team led by Fred Whipple 
during World War II, but Hemenway’s entry in the field was more likely via 
a colleague at Union College. Revere hired Hemenway to study the 
microwave reflecting properties of these particles in the laboratory. In the 
attic of the old observatory on Lake Avenue could now be found a wind 
tunnel and microwave transmitters and receivers for carrying out this work. 

The trustees did not seem disturbed by this departure into applied 
research. Ray Palmer Baker, now the board’s president, was a Ph.D. 
philologist from Harvard who began as a professor of English at Rensselaer 
Polytechnic Institute, but now served that school’s administration as a vice- 
president. Retaining ties to the Dudley’s founding, the treasurer was Douglas 
Olcott, Thomas Olcott’s great-grandson and president of the Albany 
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Mechanics and Fanners Bank. Establishing new ties to the Albany political 
community, the board had added Judge Francis Bergan, prominent in 
Albany’s Democratic party as a trusted advisor to Albany mayor Erastus 
Corning (great-grandson of the original Erastus). Overall, the board was only 
marginally involved in astronomy, but favorably disposed to practical new 
ideas and to the kind of energy exhibited by Hemenway. It supported his 
initiatives, and responded positively to a major new opportunity that arose in 
1959. 

That year was the 350th anniversary of Samuel de Champlain’s arrival at 
the lake, and Henry Hudson’s arrival at the river, that now bear their names. 
During the year leading up to the event, organizers of the Hudson- 
Champlain celebration in Albany, were casting about for a link between 1 7th 
century exploration and the emerging space age. They hit upon the idea of a 
planetarium. Albany citizens would fund it. It would be built next to the 
existing observatory on Lake Avenue, and the Dudley would run it. 

Hemenway was enthusiastic. Benjamin Boss was not. “A planetarium is 
primarily a fonn of entertainment” he argued. In reply, trustee Douglas 
Olcott noted “The absence of gifts and legacies for at least the past fifty 
years proves the lack of interest in the observatory on the part of the public. 
A planetarium, in answer to public demand, may well relieve this.” Olcott’ s 
view prevailed. The Dudley accepted partnership in the venture, a fund drive 
was launched, and contributions quickly rose to above $50,000, about one 
third of what was believed to be needed. 282 

So, in 1960, when a committee of the Board of Trustees of the Dudley 
Observatory spelled out a long tenn plan for the new decade, things were 
looking up. Though no contracts had yet been won for micrometeorite 
research, Hemenway was confident of obtaining government support. The 
observatory trustees’ long range planning committee envisioned a staff 
consisting of an astronomer, a physicist, an instrument man and a 
theoretician. They would be supported by office and conference facilities, 
laboratories and shops. They would carry out a program consisting of 
“visualizing special observations to be made, designing automatic equipment 
to make those observations, building and testing the equipment, cooperating 
with NASA to install the equipment in rockets and satellites, and finally 
analyzing and publishing the results.” The committee recognized the 
problem of keeping such a staff. The Dudley endowment was insufficient to 
pay them. Some other institutional tie might be needed. The plan did not 
suggest what that tie should be. 283 



282 Copy of Board Minutes, 3/20/58, in Administrative Records (1956-1980), 
Drawer 2, Folder 17, DOA 

283 Volney Wilson, et. at., “Dudley Observatory Research Opportunities” Feb. 3, 1960, Long 
Range Planning, 1960-1967, Minutes, DOA 




Chapter 8 



159 



Such a tie would only be arrived at after a roller coaster ride of new 
challenges and opportunities. It was one of the biggest challenge that was 
first to arrive. 

By 1960 the Albany Medical Center, a large hospital and medical school 
complex, had grown up next door to the Observatory. It now set its sights on 
the Dudley’s Lake Avenue site. The Medical Center’s trustees wanted to 
build a new Capital District Psychiatric Center there. Those Center trustees 
were also, in some cases, Dudley Observatory trustees as well, continuing a 
tradition begun by a founding trustee of the Medical Center (then the Albany 
Hospital and Medical College) , Dr. James Annsby. 

“Several members of the Board of the Observatory are, like myself, also 
members of the board of the Medical College, the hospital or both” wrote 
Judge Francis Bergan. “These are not inconsistent positions, but they pennit 
an objective view of the interrelated problems of these three closely 
neighboring institutions.” That view, according to Bergan, favored the 
Medical Center, which “by investment of many millions of dollars already 
made by public subscription, and by allotments of tax money, is irrevocable 
[sic] committed to the location.” 

Benjamin Boss disagreed. He had been prepared to abandon the Lake 
Avenue site back in 1920, but now in 1960 he preferred either to stay, or to 
set a high price. “To accept a proposition to sell our property, short of an 
offer of $1,000,000 which would enable us to improve our position, would 
constitute a disservice to the institution,” Boss wrote. Hemenway agreed: 
“the Observatory should not sell out and move unless there is a significant 
financial advantage to be gained.” He was willing to accept no less than 
$600,000. However, the Medical Center offered only $450,000. On the night 
in 1963 that the trustees voted to accept that Medical Center offer, Benjamin 
Boss abstained from the vote, and then at the next meeting resigned from the 
Dudley Observatory board 2 * 4 

Hemenway worked with the board to find a new location for the 
Observatory. In 1963, the Dudley purchased an estate in Selkirk, New York, 
south of Albany and far enough out in the country to permit telescopic 
observation largely unobstructed by city lights. Hemenway moved into a 
house on the site, and architects quickly drew up plans for a laboratory 
building and a dome to house a new telescope. 

Meanwhile, the planetarium fund raising campaign stalled out at about 
$70,000. No major donor emerged to fill the gap between that and the 
$150,000 or more needed to purchase and install a modem Zeiss planetarium 



284 Details on the observatory sale are in Minutes , May 28, 1963, Nov 18 1963, and in as yet 
uncatalogued letters from Francis Bergan and Benjamin Boss, July 13, 1960 to Board 
Chairman Ray Palmer Baker. Hemenway’s remarks are in C. Hemenway to R. Baker, July 
10, 1960, Administrative Records (1956-1980), Drawer 2, Folder 17, DOA 




160 



Dust collectors 



projector. At the same time, a new source of funds for this and many other 
long time dreams was emerging, in the form of improvements to Albany 
being pushed through by New York’s governor Nelson Rockefeller. These 
were to include conversion of the Albany State Teachers College into a 
major university. 

These improvements already had a Dudley link. When Princess Beatrix 
of the Netherlands visited Albany for the Hudson-Champlain celebration in 
1959, her main front page photo opportunity was turning the spadeful of 
earth in front of the Observatory to officially launch the planetarium. It was 
also, allegedly, Nelson Rockefeller’s embarrassment at showing the Princess 
around shabby Albany that inspired the grandiose scale of his state capital 
plans. Now, in 1963, the planetarium’s intended home had been taken over 
by the Albany Medical Center, and Dudley seemed headed for the suburbs. 
Suddenly, a new idea to save the planetarium and simultaneously put the 
State University of New York at Albany (SUNY -Albany) into the space age 
emerged. 

Even before the official sale of the Observatory, Hemenway and SUNY- 
Albany president Evan Collins had begun talking about a possible 
partnership. Hemenway approached the prospect cautiously. He did not at 
first believe that science would be a high priority at the enlarged university. 
But his doubts were overcome, perhaps by the prospect of uniting with a 
university blessed by Rockefeller and awash with money. The plan to move 
to Selkirk came to a screeching halt, the Dudley executed a rapid u-turn, and 
headed for the new SUNY campus. 

In 1963 Hemenway resigned from Union (giving up a tenured full 
professorship), and added to his Dudley title the additional one of head of 
the Department of Astronomy and Space Science at SUNY-Albany. Dudley 
researchers might hold joint posts at both institutions, receiving a salary 
from the university, and obtaining external contract funding through the 
observatory. But the two institutions would remain separate. By 1963 this 
arrangement had been ratified on both sides. 

One trustee, Union College mathematics professor Gustavus Fox, had 
noted its ambiguities. To the university it might seem a free ride for the 
Dudley, which could seek contracts free of university overhead, yet maintain 
a staff supported by university salaries. The Dudley in turn, was going out 
on a limb, adding staff on the basis of the assumption of a permanent 
university status that was nowhere guaranteed in the agreement. Had he 
looked into the historical records, Fox could have drawn a parallel with the 
similarly ambiguous alliance between the Coast Survey and the Dudley in 
1856. 285 

Amid all these distractions of the early sixties, Hemenway managed to 
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find time for research. Though the Smithsonian had turned down his initial 
contract proposal, he managed to get support from the Air Force Cambridge 
Research Laboratories for studying micrometeorites. The search began on 
mountaintops of the Adirondacks and then moved on to Flawaii. There 
Hemenway had pushed air through fine filters, and analyzed the trapped 
particles, seeking to separate those fallen from space from those already on 
earth. Failing to achieve definitive results, he extended the search at 
successively higher altitudes, putting collectors on U-2 reconnaissance 
aircraft, on balloons, and on rockets. 

A major turning point in this work came on June 6, 1961, at 5:31 A.M., 
when an Aerobee 150 rocket carrying a project named the “Venus flytrap” 
lifted off at the White Sands proving ground in New Mexico. It carried 
particle detectors consisting of mylar films in which particles could create 
holes, and collector boxes beneath the films to hold the particles. The 
detectors left the ground covered by a metal nose cone. Then, at an altitude 
of 90,000 kilometers, the nose cone opened up like the experiment’s 
namesake, exposing the detectors for about five minutes to the thin 
atmosphere as high as 150,000 kilometers. It closed again before the nose 
cone descended by parachute. 

Results of this successful flight were brought back to the Lake Avenue 
observatory and subjected to a wide range of tests. They showed Hemenway 
concluded, that a lot more sub-micron diameter particles were entering the 
atmosphere from space than had been previously believed. 286 

Rival groups pointed out the possibilities of contamination, and stuck to 
their lower estimates. Part of the difference involved experimental 
techniques. To insure that the particles were really collected at those high 
altitudes, other groups developed a control method that Hemenway and his 
team eventually adopted. In this “shadow” technique, metal or carbon 
particles were sprayed from a filament at predetermined times, providing 
markers for indicating the time interval, and therefore the approximate 
altitude, where a particle was encountered. 

Another issue emerging from the rocket and space studies was the nature 
of the data. In the atmosphere the particles had slowed down enough that 
they could be captured intact. In space, they were still moving so fast that 
they were vaporized on impact, leaving only a crater and perhaps traces of 
the original material. So although going into space meant getting above 
much of the dust thrown up from the earth by phenomena such as volcanoes, 
it also meant much more difficult-to-interpret evidence regarding any 
material that was detected. 

The dispute over the number and nature of these particles also had a 
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practical side. In the public press, micrometeorites were depicted as a serious 
concern to space travelers, threatening to punch holes in or erode away the 
surfaces of space vehicles, putting astronauts in danger. “Air Force is set for 
serious mission: gathering stardust”, headlined the Wall Street Journal in 
1959. “It aims to learn how much of a danger Micro Meteorites Pose for 
Space Travelers.” Within the article, scientist David Beard of Lockheed said 
that “there’s no question that micro-meteorites are a major worry.” 287 

Hemenway echoed this view in describing the importance of his work: 
“a knowledge of the size, velocity and composition of the particles 
producing these events would seem to be of vital importance to the 
engineering of space vehicles,” he wrote in describing one contract program. 
However, there is reason to believe that by the early 1960s, this concern was 
no longer maintained by most serious investigators. “The danger from this 
source,” wrote researchers Donald LeGalley and Alan Rosen in 1964, “is not 
so great as anticipated.” A later survey would conclude that “erosion and 
puncture hazards are negligible except for extended flights.” 288 




Micrometeorite impact crater collected by Dudley Observatory researchers in S-10 
experiment on Gemini space capsule in 1967 

Trumpeting this apparent major (though in reality exaggerated) impact 
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on the space program, the early work on micrometeorites provided good 
publicity for the observatory. But scientific payoff remained elusive. Initial 
balloon collections yielded particles with “some contamination from earth in 
the dust” 289 . The altitude of the U-2s and timing of their collection efforts 
proved hard to determine. 

Meanwhile, other investigators, such as Paul Hodge at the University of 
Washington and Francis Wright of the Smithsonian Astrophysical 
Laboratory, were taking a more conservative approach. Looking first in 
Antarctic ice, and only later at high altitudes and in space, they made a more 
intensive study of individual sub-micron particles. They sought ways of 
identifying characteristics of particle structure and chemistry that were 
inconsistent with earthly origin. They felt the evidence gathered so far 
pointed to a much smaller flow of micrometeorites into the atmosphere than 
Hemenway and others claimed to be detecting. Again, quoting from that 
1964 survey, “there are grave doubts that the collected material is really of 
extraterrestrial origin.” 290 

This emerging controversy did not make Hemenway cautious, but rather 
more daring. “We feel that the evidence is strong for the existence of a 
previously unsuspected class of meteoritic bodies entering the earth’s 
atmosphere,” he wrote in 1961. He described them as “nanometeorites 
resulting from meteorite ablation or meteor fragmentation,” and concluded 
“we are at present inclined to favor a lunar dust origin for these particles.” 
However, there were problems with this interpretation. The U-2 collections 
were not carried out in a manner that indicated exactly when and where the 
particles were collected. Interpretation of their nature was highly subjective. 
Other micrometeorite investigators failed to see nanometeorites, or endorse 
the Hemenway interpretation. 291 

If not fully accepted scientifically, this early work was successful in 
leveraging contracts. The Dudley’s initial support from the Air Force 
Cambridge Research Laboratory (AFCRL) in 1960-61 had involved little 
more than the observatory serving as a middle man between the Air Force 
and a Albany area electron microscopy firm run by materials researcher 
Ernest Fullam, who would serve as a Dudley trustee. 

In 1964, however, Hemenway ’s persistence paid off. The Dudley won its 
first contract from NASA, providing $300,000 for two years. If results were 
achieved, it appeared likely that the $150,000 a year could be renewed out as 
far as the eye could see. Without revising its long range plan, Dudley was 
reaching a point of no return. It was tying its fate to the space age and the 
State University. The vision as recently as 1960 had called for a small staff 
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of four professionals, supported by some reasonable balance between an 
endowment to provide stability, and contract funds for research projects. 
Suddenly in 1965 the contract funds were ten times the endowment income, 
and the staff was ten professionals and growing. 

The principal NASA contract, NSG- 155-61, would provide the Dudley 
Observatory with a decade of steady support. It was the space age equivalent 
of Lewis Boss’s Carnegie funding. Once again, the director of a civic 
observatory was given a sustained funding stream for a research effort aimed 
at scientific understanding. 292 

In the way the projects were carried out, however, the modern effort 
contrasted sharply with the earlier one. Lewis Boss had specified his long 
range goal in advance, and mapped out steps along the way. Curtis 
Hemenway operated in a more opportunistic fashion. The initial efforts 
under this contract, in 1963-1964, give a flavor of this new planning-on-the- 
fly mode of research. 

November of 1 963 saw Hemenway and a Dudley observatory colleague 
at the National Center for Atmospheric Research’s Palestine, Texas, station 
to preside over a series of five balloon flights. Each was designed to carry a 
Dudley -built detector atop the balloon to an altitude of 100,000 feet. There 
the balloon would float for eight to ten hours, while radio commands opened 
the detector (called Sesame, as in “open ...”) to sample the atmosphere for 
micro-meteorite impacts. On November 8, the first of the balloons was 
launched in light winds into a nearly clear sky. Particle collection appeared 
to proceed normally, but when the flight was terminated and the collector 
detached from the balloon for parachute recovery, its transmitter failed. 
Searches failed to turn it up. Two weeks later, a call was received from a 
farmer in Wesson, Mississippi who had found the package. Other flights 
ranged from smoother success to total failure (in all, three of the five were 
successful), and by year’s end another set of samples from high in the 
atmosphere was at the Observatory for analysis. 

By then Hemenway was in Sweden, where he assisted with pre-flight 
preparations as four rockets were launched from Krongard carrying Dudley 
detectors into the high clouds called noctilucent clouds. These high altitude 
clouds faintly visible in the night sky were believed to coincide with meteor 
showers, and therefore might contain space dust. Hemenway would 
participate in a conference on those noctilucent clouds at Stockholm in June, 
1964. 

Another Hemenway stop that year was St. Louis, to discuss 
micrometeorite collectors for the upcoming Gemini space flights. The 
Dudley had delivered a mockup of collectors it had designed, metal 
containers each about the size and shape of a book, carrying within them 
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steel and plastic slides to be exposed to space. Gaining preliminary 
acceptance for the design meant efforts at Albany could now focus on 
producing the collectors in time for qualification at NASA-Houston. 
Hemenway, meanwhile, had moved on to the Goddard Space Flight Center 
in Maryland to confer with its rocket support group concerning the 
development of a micrometeorite collection device to be carried by the 
NIKE-Cajun/ Apache rocket. 

In November, he was at White Sands Missile Range in New Mexico. 
This time, still under the same NASA contract, samples of bacteriophage 
and polio virus were being sent into space to see if they could survive. 
Meanwhile, the team was turning out papers on the previous year’s research. 
Those papers asserted success at collecting particles and contained estimates 
of the particle flux reaching the earth. The researchers were also formulating 
plans for the next year of contract support: more biological exposure 
experiments, two more balloon flights, more rocket experiments, and above 
all, delivery of the flight and back-up models of the Gemini collection 
device. 

In all, it added up to almost precisely the opposite of Lewis Boss’s 
approach. Rather than a phased series of investigations that were to converge 
on a definite though distant goal, it was an eclectic collection of experiments 
diverging beyond micrometeorite collection toward targets ranging from 
understanding noctilucent clouds to investigating the survival of life fonns in 
space. 

A lot of shop and laboratory work was needed to support this diverging 
growth. So rather than moving to the purchased site under dark skies in rural 
Selkirk, N.Y. the Dudley moved in November, 1967, to a fonner auto parts 
warehouse on Fuller Road in the western part of Albany, next to the State 
University’s new campus. 

The building was outfitted with a clean room, electron microscopes, and 
electronic computers. Experts in a wide range of skills were brought on 
board, ranging from an executive secretary to a planetarium director to 
electron microscopists to astrophysicists. 

Though directing what amounted to a rapidly growing high-tech startup 
business should have been enough for one individual, it was not for 
Hemenway. He continued to widen the Observatory’s range of initiatives. 
These new efforts, such as ranged from an effort to apply image intensifiers 
to the telescopic observation of meteors, to an attempt to bring together New 
York astronomers to build a big new telescope south of the equator.. 

In contrast to this reaching out, his role as manager and administrator at 
the Fuller Road lab was less hands-on. Machinist Eugene La Fleur 
remembers, only occasional visits to the machine shop by Hemenway, whom 
he recalls as a somewhat remote figure sporting a French-style beret. Yet, on 
one very hot and humid summer day, Hemenway brought a six pack of 
Black Label beer to the three machinists. "I always loved the guy after that," 
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La Fleur said. 293 

He also helped bright students get into research, sometimes sparking 
careers. Ivan Linscott, bom in nearby Scotia, N.Y., began doing research at 
the Dudley in 1962, working with Hemenway to improvise an image 
intensifier out of parts from an abandoned electron microscope. He 
graduated from Union College and went on to earn a Ph.D. in physics from 
Berkeley, and to teach at Syracuse University. He would return to Dudley to 
carry out some intriguing research that will be described later, and 
eventually would become a radio-astronomer and participant in the search 
for extra-terrestrial intellligence. 294 

Harvey Patashnick was born in Albany, and was drawn into astronomy 
by views through the Pruyn telescope during the Dudley Observatory’s 
Tuesday night programs. He went on to build his own reflecting telescopes, 
and take a part time job at the observatory, initially tabulating data for the 
radar chaff project. Financial circumstances forced him to choose SUNY- 
Albany over RPI for undergraduate studies. In 1966, he won a student 
research fellowship sponsored by the National Science Foundation. 

He used it to collaborate with Hemenway on the development of a very 
sensitive balance for weighing micrometorites. In discussions, the two 
settled on a method of measuring mass using the change in the oscillation 
frequency of a fine metallized quartz fiber poised between two capacitor 
plates. When a signal was sent to the plates, the fiber served as a sort of 
tuning fork, vibrating at a resonance frequency depending on its springiness 
and mass. Sticking a tiny particle to the end of the fiber changed that 
resonance frequency, and that change in frequency could be used to 
determine the particle’s mass. This method proved capable of detecting 
masses down to one one-hundred-billionth of a gram, an improvement by a 
factor of 100 in sensitivity over competing approaches. 295 

Patashnick would build that balance into two careers. As a Dudley 
researcher, he and George Rupprecht, a physicist from Colorado, used it to 
make significant findings regarding the role of amorphous ice in comets, 
based in part on microbalance measurements of sublimated ice particles. 
Their combination of laboratory experiments and theoretical analysis led to a 
promising explanation for the phenomenon of “comet outbursts”, the sudden 
increase in the brightness of a comet. By showing that the energy release of 
the outbursts was of the same magnitude as the energy released in the phase 
transition of ice from an amorphous to a cubic structure, this theory both 
explained the outbursts and strengthened the view that the ice in comets 
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originally took an amorphous fonn. Their theory remains an important 
candidate explanation for what is still an unsolved problem. 246 

In the late 1970s, when further backing for this type of research was not 
forthcoming from the Dudley Observatory, Patashnick and Rupprecht chose 
to become high tech entrepreneurs and produce the microbalances. 
Patashnick continues in the 21st century to run a successful business 
supplying equipment based on that original idea for use in monitoring tiny 
particles in the air. Instruments built by the company, Rupprecht & 
Patashnick , are now used worldwide to measure pollutants emitted by diesel 
engines and other sources of particulates. 

The major focus of the Dudley in the mid 1960s, however, was not on 
invention or education. It was on hitching a ride on the space program. After 
getting turned down in a bid to put collectors on Mercury capsules, the 
Dudley earned a place in the Gemini program. On three 1966 Gemini flights, 
astronauts would carry or collect apparatus while in orbit that would hold 
detectors supplied by the Dudley. A half dozen other investigators also 
participated, including Hodge and Wright, whose conclusions thus far in the 
hunt for micrometeorites sharply contradicted Hemenway’s. Here was 
perhaps a chance to resolve the issue of whether the particles being collected 
were really from space. 

The altitude of some 350 kilometers above the earth’s surface would be 
twice that achieved by the Nike Aerobee rockets, reducing the problem of 
near earth contamination. The collectors themselves were once again 
microscope-slide sized pieces of cellulose, copper or stainless steel, enclosed 
this time in book-sized containers that could be opened when the desired 
altitude was reached. One container was attached to a satellite launched by 
an Agena rocket that the Gemini astronauts would collect during a space 
walk. The others would go up with the three 1966 Gemini capsules and be 
opened by the astronauts themselves. 

The Dudley was putting Albany on the aerospace map. “Gemini gives 
Dudley new space success”, one local newspapers proclaimed. “Research 
with cosmic dust has turned the Lake Avenue observatory into a research 
center of international renown.” 297 

But the actual Gemini experiments proved frustrating. The astronauts 
failed to fetch the Agena samples on the first try. On later tries, the samples 
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were successfully gathered in, but subsequent analysis yielded inconclusive 
results. A review of those results concluded that the Dudley Observatory’s 
Gemini X experiment, consisting of 22 polished stainless steel plates 
exposed to space aboard Agena target vehicles “possessed the greatest 
dynamic range of the experiments considered here” and “was potentially 
capable of recording impacts over virtually the entire micrometeorite mass 
range”. However, “in the case of the only recovered experiment, thruster 
debris and handling by the astronauts created a background which 
obliterated impact sites corresponding to masses below about 10' 11 gram. 
Because of the relatively small area of the experiment there were few 
impacts, which reduced the statistical reliability of the data.” 298 

Hemenway and his colleagues interpreted those results to show relatively 
large numbers of sub-micron-sized meteorite collisions. Hodge and Wright 
disagreed: “our experience with a surface exposed to the interplanetary 
medium by the meteoric dust experiment on the spacecraft Gemini XII has 
shown that at least the majority, if not all, of the particles found are 
contaminants, and that only the very few crater -producing particles are 
possibly of extraterrestrial origin.” The main argument concerned the 
smallest particles, those less than about 10 13 grams in mass. Hemenway 
claimed his evidence suggested a flow of these particles into the atmosphere 
that was over 1000 times as large, and perhaps a million times as large, as 
that found by many other investigators. Looking back on this period, a 
reviewer noted that “controversy mounted between groups opposing or 
supporting high flux interpretations.” 299 

Despite the subsidence of the perceived micrometeorite threat to space 
vehicles, the government was willing to support the research needed to 
resolve this controversy and establish micrometeorite studies on a sound 
scientific footing. Through the Gemini period, 1965-1967, the Dudley’s 
government contract funding continued to soar, passing the level of 
$300,000 a year, mostly from NASA. 

Hemenway’s efforts to solidify the SUNY link also advanced. He led a 
campaign that got a bill passed by the New York State Legislature approving 
construction on the SUNY-Albany campus of a building to house the 
planetarium and a particle accelerator for the SUNY physics department. In 
1968 he added to the Dudley team two distinguished scientists whose work 
paralleled his own. 

Mayo Greenberg, who came from RPI, was an expert on interstellar dust. 
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He studied space dust located not in earth's neighborhood, like that which 
Hemenway was trying to collect, but in the more distant spaces between the 
stars. Moving to the SUNY Albany and the Dudley enabled him to continue 
to develop a theory accounting for the growth and composition of this class 
of particles. 

The theory began from the common assumption that such particles 
originated in the clouds of matter where stars are created. The particles 
originally took the fonn of small rocky cores surrounded by a "dirty ice" of 
small molecules made from carbon, nitrogen, hydrogen and oxygen. The 
new feature of Greenberg's theory was to include the effects of ultraviolet 
light on this ice layer. Though only one photon of such light hit a particle 
every hundred years or so, the theory held that the long time the particles 
spent drifting between the stars allowed ultraviolet light to assist in chemical 
reactions to turn the carbon, hydrogen, oxygen and nitrogen into complex 
molecules more than 100 times as heavy as the initial compounds. The 
theory suggests that interstellar particles may have helped supply the earth 
with complex organic compounds needed for the origin of life. At Albany, 
Greenberg both developed theoretical models applying this theory, and 
carried out laboratory experiments demonstrating the feasibility of the 
reactions the theory required. 300 

Jerry L. Weinberg, who came from the University of Hawaii, was an 
authority on zodiacal light, the reflection of starlight by space particles. Like 
Greenberg, he brought to Albany and the Dudley a forefront effort in an 
important area of space research. The addition of Weinberg’s team nearly 
doubled the Dudley’s size to more than fifty people. 

Yet beneath the surface all was not well. The 1960s additions did not 
include an administrator or an auditor. One of the electron microscopists, 
Douglas Hallgren, took over the job of financial management, a job he 
perfonned industriously and conscientiously, but, as he admitted later, 
without an insider’s knowledge of such crucial elements as how to charge 
for overhead. The Dudley soon entered an era of deficit financing. The 
March 17, 1969 Board Minutes spoke of a “Temporary Crisis in Operating 
Funds” due to a delay in NASA disbursements. Meanwhile, the cost 
estimates for the planetarium-accelerator building grew to the point that the 
State had second thoughts and, in 1968, canceled the project. 

Scientifically, issues also arose. This skepticism was echoed publicly by 
John Kerridge, a micrometeorite researcher who spent a postdoctoral year at 
the Dudley in 1969. Aircraft and balloon experiments, he explained, could 
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not be considered conclusive due to contamination. The Gemini experiments 
were better, but also flawed by contamination and small sample sizes. “In 
spite of the expenditure of considerable time and money during the past 15 
years,” he concluded, “the corpus of knowledge concerning the 
micrometeorite population in our part of the solar system is disappointingly 
small.” 301 

Hemenway was beginning to feel the pressure. At a board meeting on 
November 5, 1970, he “reported that his duties at the Dudley Observatory 
and allied activities outside the Observatory are becoming too onerous and 
that he may have to restructure his time and activities.” At the same meeting, 
“Dr. Hemenway expressed alarm of the cutbacks in Federal funds for grants 
and contracts, he recommended we devote effort in seeking other means of 
financial support.” 302 

So, by 1970 , though barely heard beneath the bustling surface, a second 
Dudley Observatory crisis was beginning. It would eventually be more 
decisive, if far less dramatic, than the first. For the moment, however, in the 
excitement of man's first trip to the moon, the rumblings were ignored. 

The Dudley board had strengthened its scientific contingent. Succeeding 
Baker as Chairman was Volney Wilson, a physicist at the nearby GE 
Research and Development Center, a student of Nobel laureate Arthur H, 
Compton, a veteran of the atomic bomb project, and the inventor of a 
promising new power generation technique. Another new board member in 
1969, Ralph Alpher, an astrophysicist, had earlier collaborated with George 
Gamow and Robert Herman to create the “big bang” theory of the universe. 
He was also now at the GE R&D Center. 

Wilson, with the support of Hemenway set out to increase the Dudley 
endowment. They proposed using the Dudley’s new digital computer to pick 
growth stocks. The idea did not appeal to Douglas Olcott, whose family’s 
Fanners and Mechanics Bank had been handling Dudley finances for over a 
century. Wilson and Hemenway, in turn, saw Olcott’ s investment of the 
Dudley’s money in bonds not as prudent financial management, but as a 
self-serving way for the Bank to use Dudley’s funds to help meet the bank’s 
reserve requirements. Once again, as in the 1850s, an Olcott was on one side 
of a dispute, and scientists were on the other. 303 

Suddenly, these rumblings of discontent were drowned out by the 
excitement of an unexpected opportunity. Hemenway’s search for staff had 
brought in a radio astronomer from the Carnegie Institution in Washington, 
Joseph Erkes. He in turn carried with him a 1970 offer from the Carnegie. It 
was willing donate to the Dudley a radio telescope 1 00 feet in diameter, the 
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seventh largest radio telescope in the United States. In 1906, the Carnegie’s 
designation of the Dudley as its Department of Meridian Astrometry had 
assured Lewis Boss and the Dudley Observatory a significant research role 
in the American astronomical community. Would this telescope donation 
once again give the Dudley a place among the stars? 

Here was a way to round out the SUNY Albany department, and get the 
Dudley back into observing the heavens. Enthusiasm overrode concerns 
about cost. The Dudley’s long range planning committee held two meetings 
on the subject in early 1970, heard little opposition, and voted unanimously 
in favor of the project.. Wilson wrote Olcott that: “a 100 ft. radio telescope 
would be the outstanding astronomical instrument in New York State”, and 
that “Erkes estimates it will cost $100,000 to dismantle the telescope, rebuild 
it so that it may be rotated on two axes rather than one, foundations poured, 
site prepared, and finally remount the telescope.” He added that “one good 
feature is that [Earl] Droessler, [vice president for research for SUNY, and 
soon to be a Dudley trustee] and Hemenway spent one week visiting people 
and making phone calls. They believe they can raise $70,000 from various 
sources mostly in New York State”. This meant that Dudley could get back 
into the forefront of astronomy with the expenditure of only $30,000 of its 

304 

own money. 

Within months a site at Bolton Landing on Lake George, thirty miles 
north of Albany, had been selected. The State University was on board, and 
fund raising had been launched aimed at getting $250,000 both to install the 
radio telescope and support research using it. This increased figure still 
represented a bargain. “The University of Michigan spent over a million 
dollars on an 85 foot diameter radio telescope,” a 1970 Dudley fund raising 
brochure stated. 305 

If there was a high point in the modern Dudley Observatory story, it was 
probably March 22, 1971 when the radio telescope was publicly announced. 
“State’s largest telescope to be erected at Bolton Landing,” proclaimed one 
story. “Do it yourself radio telescope will give state stairway to stars,” said 
another. 306 

The Dudley looked from the outside as a scientific institution that had 
arrived. It was getting $1.3 million in contracts per year, and ranked 39th on 
that NASA list of top non-industrial contractors. Its organizational structure 
had grown large enough to require a telephone book and a pension plan. 

That 1 97 1 organization included 1 8 professionals, and about a dozen full 
time support staff members. Six scholars from universities in Germany, 
Italy, and France, had been visitors in residence at various times from 1969- 
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1971. A Ph.D. program had been initiated at SUNY in 1968, and by 1971 
there were six advanced undergraduate majors and eight graduate students. 
They were able to observe the stars through a 1 6-inch telescope belonging to 
SUNY, while awaiting a proposed 36-inch telescope to be purchased by the 
Observatory. 

The Observatory itself occupied 32,000 square feet in that fonner 
warehouse on Fuller Road, now renamed the Lewis and Benjamin Boss 
Laboratory. It housed lecture and conference rooms, a library, a machine 
shop, an electronics shop, and instrument staging, testing and calibration 
areas. The Observatory’s clean room facility was designed primarily for the 
study of microscopic dust particles, and featured three electron microscopes. 
The Observatory’s computer power included an RPC4000 of the 
Observatory’s own, as well as a terminal to SUNY’s Univac 1108. 

Field sites ranged from a location in Flawaii to support Weinberg’s 
studies of zodiacal light to the new radio telescope site at Bolton Landing on 
Lake George. Research at these varied sites ranged widely. Dudley 
researchers were studying samples collected from rocket and balloon flights 
and from the Gemini program, while preparing to fly experiments on the 
upcoming Skylab, scheduled for launch in mid- 1973. Plans for future studies 
by Dudley researchers ranged from X-ray astronomy to pulsars to galaxy 
clusters. 307 
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Dudley Observatory Fullam Radio Telescope at Bolton Landing, N.Y., ca. 1975 



Other efforts included development of a television course entitled “Eye 
on the Universe” and preservation work on the Observatory’s rare book 
collection. Despite the long-stalled status of its funding, the Henry Hudson 
Planetarium remained a long-term goal. Finally, marking the reviving status 
of the Observatory, the American Astronomical Society held its 130th 
Meeting at the State University of New York in August, 1969, making its 
first visit to Albany since Benjamin Boss had hosted it at the Lake Avenue 
Observatory in 1917. 

The Dudley Observatory appeared from the outside to have triumphantly 
regained its status of a solid member of the world astronomical research 
community. But those on the inside were beginning to ask questions. Could 
all these laudable goals be prudently pursued simultaneously? Ought that 
Carnegie gift horse be examined a little more closely? 

One of the first to become alanned was trustee Alpher. “After several 
years on the Board I still do not understand the rationale for Dudley,” he 
wrote in 1971. “In a previous generation, Dudley was a tiny operation able 
to survive on endowment income and providing a bit of science and a link to 
astronomy for the Albany public. It is now first, foremost and essentially 
entirely an R&D contract job shop and to a first approximation the personal 
empire of Curt Hemenway.” Dudley’s continued growth course was 
supported by “ragged edge” financing that would cut into the endowment. 
The poorly defined tie to the State University was not “a healthy basis for 
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the continuation of Dudley.” Nor was “continued management of Dudley by 
a Board which meets infrequently and whose members do not really 
understand the rationale for Dudley. “Nobody,” Alpher concluded, “has 
really stopped to ask , “What are we really trying to become; what are we 
about?” 

In reply, Wilson expressed confidence in current arrangements. “The 
existence of Dudley Observatory has aided SUNY in building a strong 
astronomy and space department. This new radio telescope will enable 
Dudley, SUNY’s department, RPI, and Union College all to grow and attract 
better men,” he concluded. “It would be a crime to close down Dudley at a 
time when it was embarking on a new and promising era.” However, Wilson 
would not stay around to lead the Dudley into the new era. In April, 1972, he 
resigned as Board president. 308 

Meanwhile, Hemenway and his associates rushed from one research site 
to another in 1971, presiding over more balloon ascensions in Texas and 
rocket launchings in Sweden, and all the while preparing for the Skylab 
mission. 

In retrospect, it is the balloon experiments that offered the most promise 
to bring the Dudley into the mainstream of micrometeorite research. Plans 
by 1971 involved possible flights lasting months or even years, with the 
unmanned balloons perhaps circling the globe (hence their name, Magellan) 
, gradually collecting large quantities of particles in the relatively 
uncontaminated stratosphere. Hodge and Brownlee had written approvingly 
in 1969 of a recent series of Dudley balloon flights, concluding “we are, in 
fact, greatly encouraged about balloon techniques.” The Hemenway team 
also appeared ready to compromise, since they had earlier admitted that “our 
small particle rocket fluxes may be seriously overestimated” and agreed 
about the need for greater reliance on balloon borne measurements. 309 

It was the rocket and space results, however, that continued to get most 
of the Dudley Observatory’s attention. Examination by optical and electron 
microscopy of particle collectors flown in these missions produced 
intriguing but difficult to interpret images of the tiny craters left in the 
detectors. Some of the most interesting results had been gathered in rocket 
experiment carried out Sweden in 1970 and 1971 that carried the detectors 
into those noctilucent clouds mentioned earlier, the high altitude clouds that 
appeared to be correlated with meteor showers. Gazing at photomicrographs 
of these results, Hemenway saw stardust. 
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This became the title of a paper he published in Nature in 1972. 310 
“Heavy metal particles have been detected in noctilucent clouds,” the paper 
declared. “Possible sources for these particles are considered and a solar 
origin is suggested.” This would be a significant find if supported by the 
evidence. A shower of dust from our nearest stellar neighbor might have 
important consequences here on earth, perhaps even providing nuclei for 
rain and snow. 

That evidence consisted of pits and remnants left on detectors, 
apparently by collision of particles in space. Use of the in-flight shadowing 
techniques provided support for the idea that the collision with particles had 
occurred in space, not on the ground. Those collision remnants of most 
interest consisted of “an irregular electron-opaque cone surrounded by 
rounded low density material”. This suggested to Hemenway that “material 
on some of the particles... seems to have been associated with the high 
density material prior to entry into the earth’s atmosphere, and may have 
been modified by chemical interaction during entry.” To Hemenway, this 
added up to evidence that the particles consisted of heavy elements such as 
tantalum, or rubidium, elements, “not at all typical of that in the usual 
cosmic sources, such as the moon and meteorites.” This left, he argued, only 
one possibility: “we conclude that most of these submicron particles have 
come from the sun.” This daring interpretation did not, however, meet with 
general approval, and soon faded from the literature. 

Meanwhile, other problems were surfacing. Fund raising for the radio 
telescope proved more difficult than expected. The campaign was saved 
through the generosity of the Fullam brothers, Ernest and Frank, Jr., who 
operated a successful business in the field of analytical chemistry. Their 
large donations led to the naming of the device the Frank Fullam Radio 
Telescope in honor of their father. 

Installing the telescope at Bolton Landing would also prove more 
difficult and expensive than expected, despite the resourceful efforts of a 
team led by Erkes. These efforts included disassembling the paraboloid dish 
at its original site in Derwood, Maryland, and trucking it to Bolton Landing. 
There it was reassembled, stiffened and strengthened. With the help of an 
equipment loan contract from the Office of Naval Research, the observatory 
acquired a Navy surplus mount for a twin five-inch gun, which was 
converted into an azimuth bearing for the telescope. A drive and pointing 
system was built with the aid or RPI students, and a digital signal processing 
system was built under a National Science Foundation contract, with the aid 
of Syracuse University and General Electric. 

Despite this resourcefulness and outside support, costs soared. The total 
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climbed well past the initially expected $200,000, eventually reaching over 
$450,000. It became a serious drain on the Dudley’s finances. Summing up 
the situation at a Board of Trustees meeting in September 1972, Hemenway 
told the board that “for the last two years the workload of the staff has 
perhaps been too heavy... there were aspects of the administration that could 
and should be improved.” He concluded by raising “the question of whether 
he should resign as director.” 311 

The Board did not then seek a resignation, nor make any major changes. 
Perhaps new contracts, such as hoped-for support from the National Science 
Foundation for the radio telescope, could stabilize the situation. On the other 
hand, any further jolt might upset it irretrievably. 

In 1973, the Dudley was hit by the first of a series of such jolts. A 
decline in national funding for research in general, and space research in 
particular, had begun. The Dudley, with its research soundness brought into 
question by Hemenway’s stardust paper, was especially vulnerable. The 
observatory learned in 1973 that the major NASA contract that had provided 
the foundation of support for the Dudley’s efforts since the mid-1960s would 
not be renewed in 1974. 

Jerry L.Weinberg, at this time Dudley’s associate director, now, in July, 
1973, left the Dudley and subsequently created his own Space Astronomy 
Laboratory at SUNY. A newspaper article several years later quoted 
Weinberg as saying that the Dudley Observatory “had all the elements of 
being a world class institution” but subsequently became “almost bankrupt 
financially and was pushing bankruptcy scientifically.” 312 

Alanned by these setbacks, the Board of Trustees called in meteorite 
experts Fred Whittle and Peter Millman to carry out a study of the 
observatory’s status and future. Based on a visit on November 12-13, the 
two concluded that “we firmly believe that there is a place in today’s world 
of science for small centers of research excellence, such as the Dudley 
Observatory.” The Dudley, they recommended, should continue its research 
program at a level of roughly $1 million a year. Since the endowment 
provided only a “trivial” share of that sum, however, new steps were needed. 
This included “a fonnal affiliation or association with one or more local 
educational institutions”, sale of the Selkirk property, aggressive fund 
raising, and creation of a visiting committee of prominent citizens and at 
least one astronomer. It should also hire a full time administrative officer 
who was not a research scientist. 313 

Although Millman and Whipple had ended their report with the warning 
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that “the element of time is very important” and “consideration of the 
recommendations of this report should take place without undue delay” 
nothing was done to implement those recommendations in 1974. Instead, 
Hemenway left for a sabbatical year in Germany. Donald Schmalberger, an 
astronomer who had recently joined the SUNY faculty, took over as interim 
director of the Dudley Observatory during his absence. 

As he did, another blow fell. The general air of financial stringency 
reflected in the NASA cutbacks had hit New York. The State University 
undertook a study of its graduate programs, looking for places where the 
costly and not very well planned expansion in the construction years of the 
1960s could be pruned back. In early 1975, Fred Whipple was called on 
again, this time by SUNY president Louis Benezet, to participate in a Select 
Committee to review the performance of the Astronomy and Space Science 
Department. He was joined on the Committee by Paul Routly of the Naval 
Observatory, and Arthur Code of the University of Wisconsin. 

Despite Whipple’s presence on both panels, and the fact that the 
scientists being studied were essentially the same people, the study of the 
university department proved far less favorable than the study of the Dudley. 
The study team found the faculty to be not outstanding,, the student to be 
body mediocre and financial support to be uncertain The department’s 
faculty members replied sharply to these conclusions. Schmalberger pointed 
to a study made by Dudley Observatory astrophysicist A.G. Davis Philip 
showing that “Astronomy is a quality department, better than Atmospheric 
Sciences, better than Physics, but not as good as chemistry and Geology. 
“More important,” he added, “relative to other astronomy departments in 
New York, Astronomy at SUNYA rates as well as, or better than, 
departments at Coumbia, Rochester and RPI. Suny SB [Stony Brook] rates 
higher and Cornell tops the rating as one might expect.” 314 

But there was to be no real debate. “The final reports have been made 
and the Graduate Astronomy Program at SUNYA will be finished as of 
September, 1976,” Benezet reported to the Dudley board. Just a few years 
earlier he had encouraged the Dudley to expand into radio telescope 
research. Now “Dr. Benezet said very regretfully that there will be no further 
SUNYA appointment for Dr. Erkes— however he may be sustained by Radio 
Telescope Grants and Contracts— in fact all professors would have to go 
except Dr. Hemenway.” 315 

The Dudley was now institutionally unattached, financially in the hole, 
and scientifically under fire. What had happened? On the financial side, like 
many small businesses, Dudley had built an illusion of affluence on the 
absence of sound accounting. “You may ask how we arrived at this 
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condition,” wrote Hallgren in 1975. “On a cash basis, i.e., without 
depreciation we have just about made expenses in this period of what might 
be called a boom period of Federal funding of research. From a tight money 
management point of view one would say we lost at least $250,000. It 
appears that even in the best of times with a high level of support such as we 
experienced in the period ‘71-’74 it is impossible for a non-profit institution 
to recover 100% of its overhead costs. One reason is that grants are given 
using a fixed rate which is usually one to two years out of date.” 316 

Scientifically, the observatory was in a similarly precarious state. The 
verdict of science was turning against the validity of its work on cosmic 
dust. By the mid 1970s researchers such as Hodge, Brownlee and Wright 
were beginning to deploy reliable methods for separating space dust from 
contamination. By 1976, Brownlee was putting detectors on NASA U-2 
aircraft and balloons, and collecting particles that came to be accepted as 
truly extraterrestrial in origin. 

Describing this work in 1976, he noted regarding previous efforts that 
“most of the collection attempts were not successful. Ten years ago the flux 
of ten-micron particles hitting the top of the atmosphere was believed to be a 
million particles per square meter per day. From lunar and spacecraft 
experiments, we now know the 10 micron flux to be about one particle per 
day.” 317 This meant that successful collection of micrometeorites required 
long voyages by large collectors. The Dudley Observatory had by now 
learned this lesson. Brownlee described approvingly one of the Dudley’s last 
attempts, that collector called Magellan consisting of a funnel eight meters in 
diameter flown beneath a balloon in the stratosphere. The first Magellan 
collector flew for 2 1 0 days, but unfortunately was not recovered. “The near 
success of the 210-day flight of the Magellan cosmic dust collector is 
evidence that with continued effort orbital balloon experiments will soon 
become practical reality ” Brownlee concluded. 

Unfortunately, this “soon” would be too late for the Dudley Observatory. 
With the ending of the major NASA contract, the money for the Dudley to 
launch expensive experiments such as Magellan had run out. 

Instead of pioneering the modern age of interplanetary dust analysis, the 
Dudley would be consigned to that field’s prehistory. A later survey of 
research on cosmic dust (now more formally labeled IDP, or interplanetary 
debris particles) concludes that “the modem era of laboratory studies of 
interplanetary dust was ushered in by Brownlee and his colleagues at the 
University of Washington, Seattle.” It goes on to quote approvingly a 
description by Paul Hodge of the “early period” of micrometeorite work, the 
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period before 1976, as “a patchwork of enthusiastic attempt, dreadfully bad 
luck, naive interpretations, and blissful amateurism.” 318 

A more positive view of the impact of the early Dudley work comes 
from planetary scientist Martha Hanner. She worked at the Dudley 
Observatory while a graduate student at Rensselaer Polytechnic Institute in 
the late 1 960s, and then went on to become a distinguished researcher in the 
field of interplanetary dust particles. She views the methods used by the 
Dudley, such as the “shadow” technique, as effective in assuring that 
particles were really collected in space. She recalls seeing in her graduate 
student days at least one particle collected by the Dudley of a particular 
“fluffy” appearance that in retrospect was very likely of interplanetary 
origin. But she agrees that the techniques available to the Dudley at the time 
were not up to the challenge of reliably distinguishing genuine space dust 
from contaminants. She concludes that Hemenway's significant role was in 
promoting support for the field by his energy and enthusiasm. In particular, 
she credits him with a major role in organizing the Committee on Space 
Research, or CO SPAR, still an important international organization for 
promoting interplanetary dust studies. 319 

J. Mayo Greenberg, part of that expanded SUNY and Dudley 
Observatory staff circa 1970, also credited his time in Albany for important 
progress. His theory of the composition and growth of interplanetary dust 
particles has become one of the most important such theories of the early 21 st 
century. “To test this theory,” he recalls, “I began laboratory experiments 
that simulated the conditions affecting ideal mantels. The work started at the 
State University of New York at Albany in 1970.” 320 

IDP research is flourishing in the 21st century, with U-2 planes flying at 
altitudes of 20 kilometers collecting micrometorites on plates coated with 
silicone oil, and with a NASA satellite mission called “Stardust”, under the 
direction of Brownlee, successfully completing in 2004 a collection 
rendezvous with Comet Wild II. In that modem era, however, the earlier 
work of the Dudley Observatory goes largely uncited and unsung. As with 
earlier judgments on the work of Benjamin Boss, this judgment is harsh bet 
fair. The purported discoveries by Hemenway did not sustain scientific 
scrutiny. 

Back in 1976, Hemenway was defending that work and his stardust 
theory against increasingly persuasive criticism, and at the same time 
fighting a losing battle with the State University of New York over the 
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dissolution of its astronomy department. The battle would eventually cost 
him his own position at SUNY. 

Meanwhile, the Dudley’s two principal radio telescope researchers, 
Erkes and Linscott were trying to bring the radio telescope into operation 
while acting director Schmalberger explained the delays to increasingly 
skeptical trustees. “F. Bergan asked why it had taken so much longer and 
cost so much more than originally projected,” the Jan. 20, 1976, Annual 
Meeting minutes reported. “The extra time and cost will have resulted in a 
much better, more versatile instrument,” was Schmalberger’ s none too 
reassuring reply. By the end of 1975, the radio telescope had required 
$80,000 more in expenditures than had been raised on its behalf, a shortfall 
that had to be made up from the Dudley’s endowment income. 

In response to those 1975 pressures, two recent additions to the board of 
trustees, physicist Charles Bean, a member of the National Academy of 
Science, and electrical engineer Roy Anderson, a pioneer in the development 
of Global Positioning Satellites, undertook a study to propose a new future 
for the Observatory. 321 

They came up with four options. The observatory might continue to 
carry out contract research. It might ally itself with a local educational 
institution and continue with research on lower level. It might embark on a 
fund raising campaign to raise two million dollars to endow a research fund. 
Or it might abandon research entirely, and become essentially a foundation 
using its endowment to fund the research of others. Bean and Anderson 
found the first three impractical or undesirable, and recommended the fourth. 

“The committee has a heavy heart in making these unpleasant 
recommendations,” its members wrote. “The most disturbing of these is that 
we must look forward to losing a staff that has been devoted to the 
observatory — some for a major part of their careers. Perhaps the most 
unpleasant aspect of the plans is that financial stringency allows no 
possibility of an active role for the current director. Dr. Curtis Hemenway 
has carried the Observatory from a sleeping state through an exciting and 
productive period of growth in both size and scope. The institution, in these 
twenty years, has been the shadow of that dynamic man.” 

Hemenway, a minority of the trustees, and members of the research staff 
disagreed. “Dr. Hemenway made an impassioned plea to not implement the 
Bean/Anderson report at the time, but to explore a possible link with R.P.I. 
and continue operating,” the Board minutes for July 1, 1976 report. “Under 
the worst of circumstances there is no reason for Dudley Observatory to 
close of to restrict the activities that it can manage to do,” astrophysicist 
A.G. Davis Philip added. “Once the present financial problems are solved, I 
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see a long tenn future for the observatory in which a smaller staff continues 
to do high quality research.” Trustee Emannuel Weil, a professional 
photographer and amateur astronomer, made the case for staying in Albany 
and attempting to re-ignite the astronomical mission. The board set up a 
steering committee that over the next year considered all these ideas, but 
ultimately accepted the Bean-Anderson recommendation. A century after 
Lewis Boss first climbed Goat Hill, the dismantling of the Dudley 
Observatory as a research organization began. 

The micrometorite research operation was discontinued, though 
Hemenway and Hallgren were authorized to continue to analyze previously 
collected samples. In November, 1976, the observatory rented out to the 
State University its headquarters on Fuller Road in Albany. It moved to a 
storefront in a strip mall called Plaza Seven in Latham, New York, an 
Albany suburb. In 1977, the Dudley Board moved the Observatory’s rare 
book collection to the Union College Library and sold the property at 
Selkirk, New York. In December, 1978, the Observatory moved again from 
Plaza Seven to a house on Union Avenue in Schenectady, New York, owned 
by Union College and located at the eastern edge of that college’s campus. 
In the midst of those changes, on December 21, 1977, the board terminated 
Hemenway’ s tenure as Director of the Dudley Observatory. 

Under new Board Presidents Albert Hessberg, an Albany lawyer, and 
Herbert Pollock, a GE physicist, the transition to a foundation-like status 
was gradual rather than abrupt. It came close to being reversed a few times, 
and absorption of the Dudley into Union College or RPI was also 
considered. But the board did not want to see the Dudley disappear. 

Responsibility for maintaining this independence while transitioning to a 
foundation status fell mainly to four board members, Anderson, Pollock, 
Bean, and Union College philosopher and historian of science Jan Ludwig, 
supported by executive secretary Rita Spenser. It was a far from 
straightforward task, filled with distractions and diversions. For example, as 
will be discussed below, just at the end of the radio telescope’s brief research 
career, an exciting opportunity emerged that might have re-ignited the 
Dudley’s research role. 

However, the Dudley’s own radio telescope was not up to the task of 
exploiting this opportunity, or, as it turned out, doing much else. Research 
support proved hard to obtain. In May, 1982, after a last proposal to support 
the radio telescope was turned down by the National Science Foundation, 
“C. Bean moved to direct Dr. Jan Ludwig to submit a plan for closing the 
Radio Telescope.” 322 Alternative uses were explored, ranging from education 
and training under the Federal Government’s Community Education and 
Technology Assistance (CETA) program, to shipping it to Peru for use as a 
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satellite communication terminal for a remote area 323 .None of these ideas 
panned out, and the radio telescope was eventually dismantled and sold for 
scrap. 

Thanks mainly to the dedicated efforts of Anderson, Bean, Ludwig, 
Pollock, and Spenser, these changes were carried out in a manner that 
protected the Dudley Observatory’s endowment for use in yet another 
incarnation. The observatory came out of the crisis with an endowment of 
about a million dollars, and an income of about $56,000 a year. It resolved in 
1982 to devote 65% of that income to the support of research, 25% to the 
support of education, and 10% to the support of its library. In 1982, The 
Dudley initiated its Ernest Fullam Award to support research in astronomy, 
and two years later would add the Herbert Pollock Award supporting work 
in the history of astronomy. The death of Curtis Hemenway in November, 
1982, underlined that year as the close of an era. 

In part, this ending was due to bad luck. Four misfortunes, the cutbacks 
at NASA, the dismantling of the department at SUNY, the negative 
evaluation of all pre-1976 interplanetary dust research, and the cost overruns 
on the radio telescope, struck simultaneously. But all these shocks struck a 
very shaky structure. 

For two decades the leadership of Curtis Hemenway had been the 
Dudley’s greatest strength. Without Hemenway’s energy and dedication, 
there would have been no rebirth of Dudley research at all. Hemenway gave 
up a tenured full professorship at Union College to pursue the advancement 
of science. He did not do it to get rich, but to promote the acquisition of 
knowledge, to provide career opportunities for young scientists, and also to 
make his personal mark on the world. He was an invaluable mentor to young 
scientists and inventors such as Linscott and Patashnick. 

Hemenway was indeed a “jet age” astronomer, one who would not just 
“sit back and look” but would “reach out and grab”. But that jet age energy 
sometimes ended up reaching out in too many directions, and grabbing at 
flashy but unsustainable scientific conclusions. He hurt his scientific 
reputation, and that of the Dudley, by rushing into print with inadequate 
research. 

This was, in part, a consequence of the contract game. To renew 
contracts annually required annual results. But in some fields it took many 
years of clearing away confusion before any real advances could be made. 
Hemenway was not the only one who suffered from this problem. Most of 
the other early micrometeorite research efforts met the same fate as his did, 
scientifically if not institutionally. To some extent, then, the fall of Dudley 
was a case of the scientific community doing what it ought to do: rejecting 



323 



Carlos Avellandela to Charles Bean, Oct 29, 1985, Buildings and Apparatus- Radio 
Telescope, Drawer 4 Folder 83, DOA 




Chapter 8 



183 



less-than first rate science, and redirecting resources in more promising 
directions. 

There were, however, other weaknesses. The lack of financial expertise 
led to a fatal underestimate of the overhead charges needed to support a 
multi-million dollar research effort. Priorities were never established. Should 
the Dudley run a planetarium? Should it buy a new telescope and go back 
into optical observing? Should it try to cover the whole range of astronomy, 
or stick to one or two thrusts? These questions were never answered, either 
by the research team or the Board. Instead, initiatives in all these directions 
were started, only to be scrapped. After mapping out a modest research 
effort in 1960, the Board proceeded for the next decade to let Hemenway do 
almost anything he wished. Then in 1971, without too much critical scrutiny, 
it redoubled the bet by taking on the radio telescope. 

Meanwhile, external circumstances turned against Dudley. There never 
really was a Space Age There was instead a surprisingly brief boom of space 
enthusiasm that began to dissipate almost at the moment astronaut Neil 
Armstrong’s foot hit the lunar surface. Even had the Dudley Observatory 
been efficiently organized, highly productive scientifically, sharply focused, 
and solidly connected institutionally (and in the end it was none of these 
things) its survival in the 1970s was problematic. It had tied itself to a rocket 
that would come down nearly as fast as it had gone up. 

Nevertheless, some space research, indeed, billions of dollars worth, did 
survive the NASA cutbacks of the 1970s. Why was Dudley not able to get 
enough of this to keep alive? Its scientists, notably Greenberg, Patashnick, 
Philip, Weinberg, Linscott and Erkes, were able to get new contracts even as 
the Dudley was collapsing. 

But they mainly did so either as individuals, or as part of a university, 
not as part of a middle-sized independent institution. University and 
government laboratories have the institutional and financial inertia, and the 
overhead know-how, to roll on through lean years. Individuals can operate 
on a shoestring budget and do projects too small for the bigger labs to bother 
with. Middle sized independent scientific institutions, by contrast, lack both 
the individual’s flexibility and the university’s inertia. 

Was a middle-sized independent civic observatory even possible in the 
post- Apollo era? To survive as a research institution, the Dudley 
Observatory of the mid-1970s would have needed what a middle sized 
observatory has always required: science, money and trust. Scientifically, it 
would have needed a sharp focus. To sustain itself financially, it would have 
needed a way of surviving the feast-and-famine cycle of contract funding. In 
tenns of trust, it would have needed more candor, priority-setting effort, and 
critical oversight, shared between its staff and its board. 

Were these possible? An intriguing suggestion emerged just after the 
decision was made to phase out research. Ivan Linscott, that 1960s 
Hemenway protege discussed earlier, had come back to the Dudley in 1975 
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from Syracuse University as a post-doctoral researcher. He brought with him 
a joint program with GE's Electronic Laboratory in Syracuse on a device 
called a fast Fourier transform processor. This was a way to look 
simultaneously at a wide range of radio frequencies. 

It was an early application to astronomy of very fast and powerful solid 
state circuitry being developed for defense uses. In a few years the 
electronics revolution would open widely such opportunities. In 1976, 
however, the GE connection put the Dudley ahead of the pack. In that year, 
the National Science Foundation granted $192,000 jointly to the Dudley 
Observatory, the State University of New York at Albany, and the GE 
Electronics Laboratory in Syracuse to develop instrumentation for detecting 
coherent radio pulses by the method of fast Fourier transform spectroscopy. 

That method enabled a radio astronomer to wring unprecedented detail 
out of a faint radio signal. In particular, the astronomer could detect short, 
intense bursts or pulses of radio signals due to rapid energy releases 
occurring in such exotic objects as pulsars or black holes. On their way to 
earth, these bursts or pulses are spread out by encounters with charged 
particles, and get buried in noise. However, they retain a characteristic 
fingerprint in the fonn of a certain distribution of frequencies. The fast 
Fourier transform serves as a filter to detect this fingerprint and extract the 
distinctive short-duration signals from the noise. 

The most exciting opportunity was to gain the first observational 
evidence of a long sought and exotic astronomical object, a black hole. 
Though a mere point in space, a black hole is so massive that not even light 
can escape its gravitational pull. So optical telescopes can not see it, and 
even conventional radio telescopes can not detect it. Yet theory suggested 
that perhaps energy released when mass is sucked into this vortex gives off a 
signal that a fast Fourier transform spectrometer could help a radio telescope 
to detect. 

The fast Fourier transform spectrometer pioneered for this purpose in the 
1970s was a special purpose computer about the size of a portable radio. A 
team led by Noble Powell of GE designed and built it. It used two extremely 
fast analog-to-digital converters to change the radio input to a digital signal. 
That signal, consisting of twenty million pieces of data per second, was then 
fed into a special purpose digital data processor that determined how much 
of the signal was being carried by each of 1024 different frequencies. 

It was the extremely high computing speed of this processor that gave 
the Dudley Observatory researchers an edge over other radio astronomers. In 
the late 1970s, few electronic systems outside of classified defense 
applications could match its performance. As science writer Beverly Hartline 
would later put it, it was like being able to hear the words and music from a 
radio station's signal when other listeners could only measure the signal 
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power. 324 

Erkes and Linscott first set up their fast Fourier transform spectrometer 
on the Dudley Observatory’s Fullam radio telescope in 1977. The NSF 
found prospects encouraging enough to renew the Dudley’s research 
contract in that year. After another year of struggling to improve the 
apparatus and its supporting electronics, the team was ready to go looking 
for a pulsar or black hole. The most likely location for a black hole was at 
the center of an extremely energetic galaxy. The researchers aimed the 
Dudley's 100 foot dish at one such galaxy, M87, and got a trace of signal 
that suggested they might be detecting something important. Flowever, they 
could not be sure. At Lake George, such sources of interference as citizen 
band radios, then at the height of their brief consumer craze, made listening 
to the stars difficult. 

So in May, 1978, they took the equipment to the 1000 foot radio 
telescope at Arecibo, Puerto Rico. There they aimed it again at M87. This 
time, the signals seemed to stand out clearly. Over the following months 
they carefully repeated and analyzed their observations, until they were 
confident enough to go public. 

Their report to the June, 1979, meeting of the American Astronomical 
Society, drew wide acclaim. “Radio Pulses May Back Black Hole Theory” 
read a New York Times headline. Science magazine devoted two pages to 
the discovery. “Two astronomers working at a small independent 
observatory,” the Science story began, “have developed an instrument that 
has detected for the first time powerful radio pulses emitted by an object 
outside our galaxy... The pulses are strong; they can be detected clearly over 
the background radio emissions of the galaxy.” Erkes and Linscott have 
shown, the story concluded, “that it is possible to detect and decipher 
messages carried in radio frequency astronomical signals by studying their 
wave forms.... this new field of astronomy may have a bright future.” 325 

The future would indeed be bright for this general idea. But it would not 
be kind to the Dudley Observatory implementation of it. Linscott and Erkes 
published a paper on “Discovery of Multisecond Bursts from M87” in the 
Astrophysical Journal in 1980. Subsequently, however, neither they nor 
other researchers were able to replicate the initial encouraging results. The 
particular signals Linscott and Erkes heard might have signals from pulsars 
or black holes, or might have been mere noise. The National Science 
Foundation grant was not renewed, and the effort ended. Erkes moved on to 
a career in industry, and Linscott looked for another radio astronomy 
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position. 3264 

This episode was not, however, merely a repeat of the sort of 
unsupported wishful thinking that had led to Benjamin Boss’s cosmic 
speculations. The Dudley Observatory equipment that listened for cosmic 
signals in 1978 was a valid new idea for applying ultra-fast computing to 
astronomy. With the continued advance of the electronics revolution, that 
idea came into its own. Today, using fast Fourier transform apparatus, 
researchers of the 21 st century scan the heavens in search of signals that 
might indicate highly energetic and rapidly changing astronomical 
phenomena. Also, as part of the SETI, or Search for Extraterrestrial 
Intelligence, program, they use fast Fourier transform devices to listen for 
possible messages from intelligent beings. Linscott remains part of this 
quest. He went on to become a searcher for such signals as a participant in 
the SETI project, and later became a researcher on Stanford University’s 
radio telescope. 

The 1980 near miss suggests some intriguing possibilities. Imagine if the 
Dudley had patched up the quarrel between Fleischer and Hemenway back 
in the 1950s, and kept strong ties with both Union and RPI. Imagine if, by 
the 1960s, it had had kept a small staff focused on the two areas initially 
envisioned in 1956: micrometorite studies and new apparatus for radio 
astronomy (but not a big new telescope, either radio or optical). Imagine if it 
had used its GE link as an advantage to tap in early to the electronics 
revolution. Imagine if it had built a small but supportable contract base on 
such areas as a modest but solid micrometeorites program, the Patashnick- 
Rupprecht comet studies, Greenberg's theory of interplanetary dust particle 
origins, and electronics for radio astronomy. Imagine if it had hired an 
administrator who understood overhead, if it had gotten city and state 
support for a planetarium , and if it had hung on to its Albany site until it got 
declared a national historic landmark and therefore safe from unfriendly 
takeovers (and also became a possible target for state historical preservation 
funding). Imagine if it had used these strengths to forge solid alliances with 
all three local universities. 

So much imagining! So many ifs! Putting them all together suggests that 
survival of a small civic observatory in the last third of the twentieth century 
was perhaps possible, but highly unlikely. 

Curtis Hemenway had sought to revitalize civic astronomy by working in 
new ways. He had worked locally with the state government in its efforts to 
make the state capital more educationally and culturally impressive. He had 
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worked on a national scale, with NASA, when outer space emerged 
suddenly as a contested terrain for international prestige. Making the Dudley 
Observatory a Space Age institution briefly served the needs of the 
Rockefeller administration of New York State with its vision of centering at 
Albany a national model of enlightened state government. The Dudley 
Observatory's Space Age incarnation also briefly served the needs of a 
nation engaged in a space race to the U.S.S.R. 

But these links proved brief indeed. By the 1970s, when Rockefeller's 
vision confronted red ink, and when the race to the moon had been won, the 
links between an old civic scientific organization and the new needs of state 
and nation appeared far less evident than they had just a decade earlier. 

Meanwhile, Hemenway's failure to cultivate local politicians proved part 
of the Observatory's undoing. Judge Francis Bergan, a prominent member of 
the Albany Democratic Party, was indeed brought onto the Dudley 
Observatory Board. Flowever, rather than gaining support from the city, the 
observatory lost its home. Loss of an actual observatory, especially one that 
was such a recognizable city landmark, seriously damaged the Dudley 
Observatory's status as an ongoing part of the Albany scene. But loss of the 
site also reflected political and social realities. Even at the height of the 
Space Age, social issues such as health, construction and jobs far 
outweighed civic science on the scale of local politics. 

So Hemenway's efforts to revive the Dudley Observatory encountered 
only a narrow window of opportunity. Building that narrow opportunity into 
long-term viability would have required a rare conjunction of science, 
money and trust. Curtis Hemenway exhibited a true dedication to science. 
He appreciated the importance of money. He sought to build trust between 
science and society. But he was unable to rise above the contradictions, 
temptations and chaos of trying to run a civic observatory in the very brief 
Space Age. 
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The Dudley Observatory lived on in the year 2002, housed in the office 
portion of a building mainly dedicated to apartments for senior citizens. It 
was a peaceful place, operating to the rhythm of the once-every-two-second 
ticks of a clock built for the observatory more than a century ago by Albany 
craftsman Charles Fasoldt. Near the clock stood the Clark “comet seeker” 
telescope that had been used by Dudley Observatory astronomers to discover 
two comets and an asteroid. Other artifacts include the Warner & Swasey 
chronograph that had recorded tens of thousands of meridian circle 
observations, a bust of Charles Dudley and a bas-relief of Blandina, samples 
of cosmic dust collecting apparatus, and a shovelful of dirt dug up by 
Princess Beatrix of the Netherlands when she broke ground for the never-to- 
be-built Hudson-Champlain Planetarium. 

In that office, archivist Nancy Langford maintained a library and 
archives and ran the Dudley Observatory on a day-to-day basis. She, a part- 
time administrator and committees of the Dudley Observatory Board of 
Trustees directed a program similar to that of a foundation. 

That program supported grants for research in astronomy and its history, 
astronomy education efforts, scholarships for high school students to attend 
space and astronomy camps, and radio and television spots and a call-in 
telephone line to provide citizens of the region with news about the stars. 

In the 1990s, the Dudley Observatory’s chief operating officer had been 
the most distinguished figure in the history of that 150 year old organization. 
Ralph Alpher, administrator of the Dudley Observatory from 1987 to 2000, 
had worked in the 1 940s with George Gamow, and Robert Herman to create 
the modem theory of the origin of the universe. In his doctoral thesis, Alpher 
introduced important parts of the theory that astronomer Fred Hoyle later 
derisively labeled the “big bang”. As part of their pioneering cosmology 
research, Alpher and Herman made one of the most important and successful 
predictions in the history of science. They predicted a black body spectrum 
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of remnant radiation from that big bang, with a temperature only a few 
degrees above absolute zero. Detection of that predicted radiation by Penzias 
and Wilson in 1965 turned big bang cosmology from a speculative enterprise 
into an observational science. Though the Dudley Observatory benefited 
enormously from Alpher’s personal contributions, it cannot claim any share 
in his astrophysics achievements, which preceded his Dudley connection. 

The peaceful atmosphere of the office and library that Alpher had 
administered and Langford now ran provided in 2002 a peaceful vantage 
point from which to attempt an answer to the question with which this book 
began. Indeed, as that answer was being written, that Fasoldt clock was 
ticking comfortingly in the background. 

Did civic astronomy, in the form of an independent, city-based, 
astronomical research institution, ever have a chance to make a mark in an 
era of ever-bigger, globally-supported, science? Was the Dudley 
Observatory an enterprise doomed from the start, or a missed opportunity? 

It was not doomed from the start, but it was always a long shot. The 
Dudley Observatory’s first century and a half suggests that the odds were at 
least three to one against long tenn success. Four times, in four very 
different eras, under four very different directors, the Dudley tried to 
establish itself in astronomical research. Only once, under the leadership of 
Lewis Boss, did it succeed. 

In each of the eras, success depended on science, money, and trust. A 
middle sized observatory needed to focus on a scientific niche. It needed to 
master something neither so ambitious as to risk being blown away by 
bigger observatories, nor so pedestrian as to expire of its own lack of energy. 
A middle sized observatory needed both injections of outside support, and a 
critical mass of its own money. A middle sized observatory needed a 
relationship of trust based on mutual understanding and agreed-on priorities 
between its trustees and its staff. 

Only Lewis Boss assembled all the elements simultaneously. Benjamin 
Apthorp Gould gained neither the money nor the trust. Benjamin Boss fell 
down on the science. Curtis Hemenway, who appeared briefly to have 
achieved all three, saw them all suddenly vanish simultaneously. 

Lewis Boss used that combination of science, money and trust to launch 
a significant contribution to early twentieth century U.S. astronomy. He 
sized up the state of the science and the capabilities of his institution, and 
found a way to match them. The two main results were the two great 
Catalogues, the Preliminary General Catalogue of 1910 and the General 
Catalogue of 1937. The first of these, by its timeliness, played the more 
significant role in astronomy. The Preliminary General Catalogue provided 
astronomers with thousands of proper motions just when they were most 
needed. 

Lewis Boss himself used those proper motions to analyze correctly and 
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in detail for the first time the parallel motion of the stars that make up the 
Hyades. In the process, he added a significant step to the universal distance 
ladder. Benjamin Boss used the first Catalogue to contribute a significant 
piece of evidence to the long chain of deductions that led to the 
demonstrations by Stromberg, Lindblad, and Oort that the Milky Way 
galaxy is rotating. Others, including Eddington, Russell, and Kapteyn, used 
the Boss proper motions to extend ideas about stellar motions and the 
structure of the universe. 

Lewis and Benjamin Boss only narrowly missed the opportunity to 
create a lasting research operation in a civic setting. Had they recognized 
their program for what it was, not the Carnegie Department of Meridian 
Astrometry but the Carnegie Center for Astronomical Computation, they 
might have helped ignite an effort that could later ride on a computer 
revolution. However, that opportunity is only apparent in the rear view 
mirror. If either of the Bosses even glimpsed that opportunity, they left no 
record. Instead, both were consumed by the Catalogue that remains their 
monument. 

Then, thanks to the energy of Curtis Hemenway, the Dudley was reborn 
as a space age research laboratory, reaching out to grab remnants of the 
fonnative solar system. Its reach, however, exceeded its grasp. The 
micrometeorite campaign, though a timely idea in the larger sweep of solar 
system astronomy, was a dead end for the Dudley. Its era left behind some 
promising beginnings, such as Patashnick and Rupprecht’s comet studies, 
Greenberg's interstellar dust formation theory, and Linscott and Erkes’ 
application of the fast Fourier transform to radio astronomy. But these 
beginnings led to no major achievements on a par with those of Lewis Boss. 
Meanwhile, the finances of the laboratory spiraled out of control. 

Again, looking in the rear view mirror, an opportunity was missed. An 
observatory that defended its historic landmark, while selectively finding 
roles combining interplanetary dust collection and cutting edge 
instrumentation, might have found a permanent place in the city. But just as 
the Bosses were consumed by their Catalogue, Hemenway was lured to 
destruction by the siren call of contract-funded Space Age big science. 

By the mid-1970s, the Dudley Observatory’s board could see no 
alternative to abandoning research, and using the remaining endowment to 
support work carried out by others. As a new century begins, it is 
considering new incarnations. But that is a story for its next historian. 

What illumination does its first 150 years provide on the broader issue of 
middle sized science? In the 1850s, engagement with science appeared 
attractive to a city seeking national prominence. Engagement with cities also 
seemed crucial to scientific Lazzaroni hoping to escape their beggars’ status. 
Astronomy, which nightly paraded its glories before the public, appeared an 
ideal basis for this engagement between the ambitions of cities and the needs 
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of scientists. An architecturally attractive observatory on a hill could 
proclaim to the world that a city had arrived as a center of commerce, 
industry, politics and culture. Such an observatory also seemed promising as 
a nucleus for a world class university. 

The Dudley Observatory controversy immediately revealed the problems 
behind that promise. There was no inherent contraction between the city 
leaders’ desire for a place to be seen and the astronomers’ need for a place to 
see from. But controversy emerged nevertheless, fueled by status issues and 
intra-city rivalries. At Albany, the original concept of civic astronomy 
celebrated in Edward Everett’s oration was dead on arrival. 

The energy of Lewis Boss then created a citadel for research and a new 
approach to civic astronomy. His disdain for popularizing astronomy, 
however, helped assure that civic science would become increasingly 
disconnected from popular culture and local political support. By the 20 th 
century, only national funding, from the Carnegie Institution could sustain 
civic astronomy in Albany. 

In the 1950s, the emergence of a Space Age briefly restored some 
linkage between astronomy and civil society. But in the 1970s the trend of 
decreasing relevance for civic astronomy resumed. This was especially true 
in Albany, where the real civic powers of the 20 th century were the bosses of 
the local Democratic political machine. Meanwhile, the real estate on which 
the Observatory stood rose in value. The edifice that Albany had 
championed in the 1850s and renewed in the 1890s gained almost no 
political or public support when the time came to tear it down in the 1960s. 

Instead, in the 21 st century, the home for middle sized astronomy is not 
civic observatories, but rather colleges and universities. There the 
educational role provides a rationale for research and regular paychecks for 
the scientists. 

In the modem era the direct role of the Federal government in funding 
and performing science has far exceeded anything a 19 th century scientist 
would have though possible, or a 19 th century politician would have thought 
constitutional. The legacy of the great philanthropists also remains a major 
force in astronomy. The Carnegie Institution is still very active in 
astronomy, the Alfred Sloan Foundation is sponsoring the ongoing Sloan 
Star Survey, and software entrepreneurs fund such efforts as the Search for 
Extraterrestrial Intelligence. Private philanthropy also sustains popular 
astronomy, through major planetariums such as the Hayden and the Adler. 

At the other extreme, privately owned backyard observatories still do 
strikingly useful and exciting work. In such roles as observing variable stars 
or gamma ray bursts, or tracking asteroids, independent amateur astronomers 
remain significant players in 21 s1 century astronomy. Indeed, the contribution 
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of independents to astronomy today is one of the heartening success stories 
of small science. 327 

In between the endowed or state-supported educational institution, and 
the backyard observatory, success is more difficult. Yet it is possible. 
Independent scientific institutions have a proud record of success, even in 
the 20 th century U.S. Such independent, non-university institutions as the Mt. 
Wilson and Lowell Observatories, the Woods Hole Oceanographic Institute 
and the Cold Spring Harbor biological laboratories have rivaled or surpassed 
the universities in their contribution to 20 th century research. 

These independents have thrived by moving beyond the civic science 
model that seemed so obvious in the 1850s. They have forged permanent 
rather than temporary links with funding sources such as the Carnegie 
Institution, and long tenn rather than temporary research roles. 

Dudley Observatory nearly joined in this move when Lewis Boss proved 
that contract-supported, modest-sized astronomy research in the city was 
possible from 1876 to 1912. Curtis Hemenway also gave it a good try from 
1956 to 1976. Despite their efforts, however, the Dudley Observatory 
remained trapped in the civic astronomy mode, even as that mode looked 
progressively less like the major vehicle of American scientific hopes that 
Edward Everett so grandly portrayed in his 1856 oration. 

Today, most of astronomy takes place outside the cities. In the U.S., in 
the year 2000, there were about 140 professional astronomical observatories. 
Of these 1 1 0 were attached to colleges and universities, 1 7 were operated by 
the government, two by industry (Lucent Technologies’ Bell Labs and 
Stanford Research Institute), and 1 1 , ranging from the Maria Mitchell 
Observatory in Nantucket to the Lowell in Arizona, were independent. A 
few of these independents the Griffith Observatory in Los Angeles, the 
Chabot in Oakland, the F embank in Atlanta, the Buhl Planetarium and 
Institute of Popular Science in Pittsburgh, and the Franklin Institute’s 
observatory in Philadelphia might be labeled outposts of civic astronomy. 
All however, have educational rather than research roles. 328 

More generally, the list of research observatories worldwide leveled off 
in the 20 th century, after growing about ten- fold in the 19 th329 It appears that 
on the order of 300 research observatories will satisfy the world’s needs for 
the foreseeable future, with about as many old ones going out of existence 
each year as new ones coming into existence. 

Looking beyond professional science to education and public outreach, 
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civic astronomy has also leveled off. In all, there are about 80 astronomical 
observatories of any kind within the city limits of America’s 100 largest 
cities. That is about the same number that could have been found within the 
city limits of the 100 largest cities a century ago. Only six urban 
observatories (the US Naval Observatory, the Dearborn, the Rutherfurd, the 
Allegheny, the Washburn, and the Cincinnati) appear on both the 1880 and 
the 2000 lists. That low survival rate further underlines the difficulty of 
sustaining civic astronomy for the long term. 

So the Dudley’s ultimate absence from the list of urban observatories is 
not surprising. It long and resolutely refused to switch from research to 
education. Its city did not long remain a good place from which to study the 
stars. Only a program primarily focused on research topics that did not 
require clear, dark skies could have thrived in an urban setting. 

As the success of Lewis Boss and Jacobus Kapteyn at doing first-rate 
astronomical research in unlikely places suggests, however, such programs 
were possible. Calculation and theory have proved as important to twentieth 
century astronomy as observation. 

Albany’s observational unsuitability was not the main story. It is the 
thesis of this book that the demise of civic astronomy had more to do with 
cities than with science, and more to do with mixed motives and missed 
opportunities than with cloudy skies. Even before cities became too brightly 
lit, polluted, and crowded for astronomy, problems of science, money and 
trust emerged. Good science was unlikely to emerge spontaneously from 
good intentions. A clear mission under the command of a capable 
investigator was needed. 

Pursuing that mission required trust among local leaders and scientists. 
Instead feuds among civic elites proved destructive to civic science in the 
19 th century, as did civic indifference in the 20 th century. The constitutional 
and cultural constraints that seemed to rule out a national science 
establishments disappeared. Only by finding a niche not dependent on or 
clear skies could a civic astronomy institution gain a permanent niche. 
Though coming very close at the turn of the century to recognizing itself as 
the Carnegie Center for Astronomical Computation, the Dudley Observatory 
time and again veered away from such a niche. 

So the Dudley Observatory serves the history of science not as a changer 
of the world, but as a marker showing how much the world has changed. It 
was bom intending to become a big player in a significant science in a small 
universe. It quickly slipped to middle size, even as astronomy exploded with 
excitement. 

As the world’s first observatory to own a computer, and as a world’s 
leader in astrometry computation, it had a potential role to play in that 
explosion. But that potential role is recognizable mainly in hindsight. The 
individuals who came nearest to seeing it, Lewis Boss, and Curtis 
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Hemenway, only barely glimpsed it, or glimpsed it too late. 

Meanwhile the universe got incomparably vaster and more varied, and 
astronomy got more complex and compelling. As that universe expanded, 
and as the science that studied it grew, the Dudley Observatory got left 
behind. 

The opening image of the Dudley Observatory’s first 150 years is the 
real-life Blandina Dudley, sitting in the front row of a semi-fictional group 
portrait. A good closing image is Nonna Desmond, the fictional heroine of 
the movie Sunset Boulevard. When asked “weren’t you once big in 
pictures”, she replied: “I’m still big. It’s the pictures that got small.” In a 
similar vein, when asked “weren’t you once big in astronomy?” the Dudley 
Observatory might respond: “I’m still the same size I ever was. It’s the 
universe that got enonnous.” 
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